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PREFACE. 


TN iny previous (‘fForts to j)ut before the paper trade 
a r(iliabl(* ijimh to the Manufacture of Paper, based 
upon iny own practical experience, I confined myself to 
the ra>^ material best known to me at that time. But 
since the issue of the last edition of my book a decade 
in papennaking seems to have passed over us ; and, with 
the advent of a popular and comparatively new material, 
which is better known on the Continent of Europe than 
with us, and which is fast coming to the front, I con- 
sider the ])resent a fit opportunity to put my experience 
of wood fibre manipulation on the Continent before the 
trade. The result 1 leave to practical men. If I am 
enabled to add a little to the knowledge of those en- 
gaged in the paperinaking industry (especially the rising 
and ^younger portion), it will be a pleasure to me to 
know that I have thus been of some help to them. 

\ have endeavoured to confine myself to wliat I 
consider up-td-date information relating to Wood Pwlp 
and \^pod-Pulp Papers, and the a 2 )plibation ^f the%te^t 
ijjeas to machinery used in their inani^factufe, with 
suggested improveinents which have for thek object the 
saving of time and conseq^ent cheapening of produc- 
tion. iji this much indebted to^Bertrarns Limited, 
St Katherine’s "Works, Sciennes, Edinburgh, who have 
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kindly supplied the illustrations, w^ich will. I am 
confident, be found useful for reference, ^nd an aid 
to wbat IS inetviit by tbe various suggesticvis as to 
improvements. 

I iissure my readers that the details here given have 
all come under my own immediate observation— nothing 
having been added to nor ttiken from them. In short, 
they are precisely what I have seen put into practice 
day after da)^, with the most satisfactory results as to 
economy and effieieiiey. 

JAM JOS DUNBAK. 


Notk. — T he iiiattei* contained in tliis hook in entirely distinct from 
that appealing; in “The Phactical Pai’ekmakek/’ which may 
still be hjwl from Mackenzie & Stohuie, 35 Shore, 1-A)ith. 
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SULPHI.TE PULP. 

OULPHITE PULP is one of the strongest of the 
O Avoo(l-j)iil|) fiiiiily ; it is also one of the bdst brands, 
and ouglit to bc^ ranked as a perfect fibre. The process 
of manufacture being protected by patents, I have no 
I’ight to enter into details on that subject, but will 
confine myself to a description of the manufactured 
article. 

The best brands are clean, of a. slightly rose tint, of 
a fine silky fibre, and pleasant to the feel and the eyes. 
One, will say, What has the feel of a fibre to do with its 
value as a paj)ermaking material ? I must say it has 
much to do with it, as a hard harsh material will not 
make a kindly-feeling paper, which is so much desired 
by the printer, but will produce a papey which does not 
take kindly to the type, the result being an imperfectly 
prifited sheet, — whifA is a source of much annoyance to 
the workman, and the cause of blame being thrown 
upon the riiouldors of the person who is neither respffn- 
^ble fior nor able to bear it. This pulp, If propbrly 
treated, may enter iiTto the composition of a (jompafatively 
tine pa^er, with the best results. But the estracrdttiar)i 
care which must be exercised in its preparation, to pre- 
vent i4s pendency to flake or cloud, h^s bodli the meanif 
of giving it a ba J reputation as a jnaterial. for <he gro- 
►duction of tine papc;’»t This tendency can beT Voided 
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if the material gets full justice. It can be, and is, 
S'U(!C(issfully manufactured into cartridges, raanillas, 
engine- and tub-sized writings, and fine printings, if 
used (iitlier alone or with rags, both of which systems 
are practised on the Continenc. 

In the production of news and other common papers 
with Sul[)hite and Mechanical Pulp the result is most 
satisfmitory. This, of course, means the use of the 
common l)rands of Sulphite Pulp. Although not per- 
fect in cleanness, it is strong, and well fitted, as fin as 
strength and cleanness are c.onc(‘j’ned, to compete most 
favourably with the common fibres used for the same 
purpose, econonncally and otherwise. To compare 
Sulphite Pulp with rags, as an economical fibre and a 
fibre Ayhich will produce an e<|ual paper when the cost 
of production is taken into consideration, is entering 
upoji debatable ground, as every ])aperinaker s facilities 
are not alike for economical production ; and it is a 
well-known fact that the same papcn* is not produced 
in diflhrent mills from exactly tlie same material, the 
reason being best known to the papermakers themselves, 
and possibly in a great mefisurc attributable to the local 
surroundings and the available facilities for producing 
an up-to-date and first-class article. Put I must say 
that the very best brands of bleached Sulphite Pul}), in 
my opinion, are more valuable and cheaper as a pjaper- 
making material than many of the grades of rags used 
for papers for which Sulphite is best adapted. Sulphite 
Pulp is cleaner, stronger, and keeps the , mill ' clean, 
hibh is a very important consideration indeed. There 
is no dirt or dust blowing about the mill, no boiling, no 
»vasHing and bleaching— that is, if the pulp is purchased 
in a bleached condition. In fact, there is a total absence 
if all the dirty processes which have been the bone of 
eouteniion between the paper manufacturer and either 
the landed proprietor or the sanitary authorities — and' 
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which Jiave co^ the former so much money, and given 
him so mjich trouble — as to the pollution of streaftis 
which never were clean. 

To treat Sulphite Pulp as is done on the Contin^pL 
of Europe* for a fine |5rinting or engine-sized writing 
paper, the* beater roll should never be put down heavily 
upon it. The fibre is an exceedingly fine one, although 
of great length, and is best treated with the drawing- 
out process, which Inis the tendency not only of clearing 
oift but of finely separating the fibres, both in length 
and in* diamciter, to the desired uniformity for the 
various j)apers for which this pulp is suited. And, by 
giving the stuff a firm hard brush at the*end of the 
beating, a finished pulp will be produced, capable of 
making a close and uniform sheet of papcT, Vhich will 
not flake or cloud, or take the appearance of a wood 
paper, but will feel and look more like a hard rag paper, 
made from a much more expensive material than Sul- 
phite Pulp. 

I will noAv try to describe the action of Sulphite Pulp 
on the paper machine. We will conclude that the 
beaterman has done the best he can in his department, 
which, 1 must say, is the vital part of paperinaking. If 
the stuff has been prepared for a fine printing paper, 
the-Shak? motion must not have a high speed, but ^ 
reasQnably long throw. This treatment will avoid the^ 
dating, and a close uniform sheet will result. On the 
other "hand, if an antique or cartridge paper is desijed 
(whicli means in most cases a hard S’attliiig papigr, to 
teke llie character of a hand-made paper)^ it j;nust Be ' 
Aaken on the macliine at a high speed with a compara- 
tively short throw. Under no circumstance^ sliould afP 
exceedingly long shake be given to wood p|ipers, as it is 
this, ftiM this algne, which facilitates the flakii^g, and 
makes the paper look like a rope-brown — Wild^ cloudy, 
and marley. A fi^w ciperiments with the shake motion 
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are of more value than any written instruftions, especially 
when applied to the manufacture of fine printings— this 
not applying so much to antiques and cartridges. 

A most important item in the managemewt'of wood 
papers on the machine is the Mrying of them. This 
amounts to a fine-art in the manufacture of wood 
papers, and it takes a highly j)roficient machineman to 
carry the process through in a thoroughly satisfactory 
manner. 

Paper machines have been built in this country alid 
in Germany specially for the nianufae.ture of wood 
papers, with ti»e most satisfactory ivsults— ])arl:icularly 
so with our own make of machine, which I w^ill describe 
at some length, showing whercj we pi'oduce a ^ierfect 
machine, atid where the German erj‘s, , 

It is well known to papermak(*rs that wood i)apei*s are 
most difficult to dry, under ordinary conditions; but 
with a properly-constructed machine tlie result is most 
satisfactory. One of the largest engineering houses in 
Scotland has built a machine w^hich meets all the re- 
quirements of the paper manufacturer in this res])ect, by 
the introduction of the three'Set>s-of-j)re8s-j*oll system. 
The origin of this system is undoubt(*dly German ; but 
the German counteracted the benefit of three presses 
iby reducing the number of drying cylinder^. Hence 
the desired efiect was not obtained by him. Our engi- 
neers at once grasped the situation, and introduced a 
machine which fulfilled all their expectart:ions by pro- 
ducing thc«desirtd paper. This three-setsv)fipress-roll 
sj^stera jioi yet being adopted to any great extdnt, re*» 
quires from ftie some explanation, which I will try t« 
"give»in as i/Itelligible a manner as possible. 

• The first jdea of introducing three sets of press-rolls 
fras economy of ftiel > but, at the sarue time, il Accom- 
plished another and very important " change in the 
working of the paper machine.*' »Tb*e German, as he 
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added presses,^ reduced the number of hylinders, con- 
sequently destroying the first effect; whereas* «ur 
engineers* have been rather inclined to add to the 
nunibef qf drying cylinders along with the additional, 
sets of press-rolls. Ai^l rightly too in i)ractice, for ihe 
reason that, by the use of three sets of press-rolls, the 
paj)er is made comparatively dry while not yet having 
be(*n subj(;cted to artificial heat. As a natural conse- 
queiK'C (a lower temperature being required on the 
cylinders), the paper passes on to the reel without being 
subjected to that 3'oasting process which is common on 
many of our ordinary machines. Hut the German, by 
reducing the number of the drying e.ylindtfrs, had still 
to keep up a high temperature, which I’oasted the paper, 
and, in the (!ase of wood paper's, produced thc^n brittle 
and unsatisfaefory. Of course, })aper manufacturers 
naturally ask, What abo\it the bulk of the paper under 
the pressure of three sets of ])ress-rolls ? 1 maintain 

that tile bulk is not injured in the slightest degree. 
The idea (ludd by myself as well as others) that hard 
prifssing injured the bulk of the paper, is now ex])loded. 
Paper pressed between felts will not get thinner. 1 have 
had it tested upon many differently-composed papers, 
wi^Ji the result that tluu’e was no material difference. 
Tl^e snnfothers and the calenders do thin the paper in p. 
small degree. But 1 do not call even that a thinriinS: 
process; it is ratiier a very necessary levelling and 
smonthing operation. When the stationer (u*ies out 
abodt b^iljt, beheve me, it is not tbfj press-roll^ wliich 
are at fault; and if he wants an 18 lb. iem^y to ftol 
► like a ‘20 lb. demj-’, the best wa)' is to tell him that it 
caniKjt be done, 

The excessive use of cj^ina-clay will, to a certain *3x- 
tent,® injure the bulk of the pap^r and make it feel thin 
for its demy weight. But such paper would feel thin if 
you should paSs th« press-rqjls altogether ; and 1 am 
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pleased to say that such paper is neyer put on the 
market by the British paper manufacturer. 

I strongly advocate the three-sets-of-press-roll system, 
and consider it one of the best additions teethe paper 
machine for the rational manufacture of paper from any 
fibre, but especially wood fibre. 1 have met men in 
my wanderings who, if they could, would dispense with 
press-rolls altogether, with a view to save felts — a very 
laudable object certiiinly, if it could be accomplished. 
As I understand the manufacture of paper, press-rolls do 
more than lead the paper and pi'css out a certain {hnount 
of water from it. They solidify it, level and smooth it, 
and render*it fit to be handled in leading it through the 
cylinders. The advocates of dispensing with the press- 
rolls o'\{erlook or forget these facts, while everj^ in- 
telligent papermaker will, I am sure, agree that I am * 
right in this matter. 

I will now try to describe the manufacture of Sul- 
phate of Soda Cellulose; and, as there is no fear of 
meddling with other people’s private affairs, I will begin 
at the foundation, and finish with the manufactured 
paper. 
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SULPHATE OF SODA CELLULOSE. 

The wogcl is coTiveynd to the mill by sea and ilffff 
It is a mistake to imagine that wood-pulp mills are 
planted down in the midst of an inexhaustible forest, 
wh(‘re the wood supply is ample for all time coming. 
This is not the case. The pulp manuraeturer must 
go many miles for his supply of raw material, and this 
at considerable cost. * 

Swedish Avood foi* consignment to Norway is, as a 
rule, carried by rail, and most of th(‘ Norwi^gian wood 
by sea, or by small craft which ply on the fjords. 
When the Avood arrives at the mill, each lot is ^iled up 
in the mill-yard separately, and allowed to remain there 
until it is examined and the management satisfied that 
the various consignments are according to contract, and 
fit to be manufactured into the best lirands of pulp. 

They are then passed over to the bark-removing de- 
partment, Avhich is the first cleansing ])rocess to which 
they are subjected. This bark-removing process Avas, in 
the early history of pulp manufacture, done by hand; 
but of late years several sorts of imudiines have been 
introductd for the purpose, but Avith in^different success 
Avhere economy of Avood Avas a consideration. Thc^' 
mftchine for bark-rdinoving Avhich is considered th^ best 
will remove .the bark quickly and economically if the 
wood* is, perfectly straight and round; ^ut if .it* is 
otherwise, there is so much of the good Avoid ren!t)V»d, 
Jiefore all the bark is off, that it comes, to b^ a V(!ry 
expensive operafion. Consequently, many»of the*iniUs« 
which had adopted these^ machines have abandon^fd 
them# and gone back to the jold ^sy stein of han<l- 
barking, which ns cheaper and inoi;p economically done, 
especially when you |ake into consideration thef probable 
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)ercentage of crooked and uneven wood to be found 
n a consignnieiit of, say, five or six cubic fathoms 
jiven out to each man, from a consignment of 800 to 
1000 cubic fathoms received at the mill. However, a 
lescription of the barking machine will not be out of 
)laee, as it niiglit be a very valuable machine to have 
vhere there is a })Ossibility of trouble with the workmen, 
vhieh is not at all a rare oeeui*renee in nearly every 
irade. 

The machine consists of a strong cast-iron V-shaped 
Tunk, cast in one piece. Across the top is a iniJleable- 
ron shaft, 4 in. in diameter, and extending over each 
ide of the frame, on which ar(‘ keyed two cast-iron 
nrcular plates, one on ea(4i end of the shaft. Into each 
)f these plates are four openings for receiving the tools 
vhieh remove the bark. These tools are fixed in the 
)lates at an angle exactly the same as in a joiner’s plane. 
5peed is a very important item in working this machine 
satisfactorily. If too slow, it jams itself, and will not 
^emove the bark; and the speed must not be under 
1500 revolutions ])er minute to enable the machine to 
io its Avork satisfactorily. Facing the plates there is a 
lifting apparatus, which enables the man in charge to 
keep the wood close up to the cutting tools. A% the 
mme time, by means of rotary toothed gear, the A^ood 
is kept revolving in front of the barking tools, the rotary 
motion being supplied by the main' shaft of the machine 
ind operated in connecition Avith the lifting gear. ^ Two 
men can wprk at fhis machine — one at each ^ide ; ^nd, if 
blie wood i^ piled beside them, they can remove the bark 
from an enormous quantity in one flay. The machine 
absqfbs^fi’oin 18 to 20 horse-})oAver, and is capable of 
ejeaning Avood for ten tons of finished cellulose per day. 
It is an admirable piece of mechanism, and in many 
respect^ does its work cleverly. But, for economy of 
wood, the hand-barking is preferable, ' 
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Hand-Barking. 

Scandiiiavicaii pulp iiumufMcturars uru not l)oliin(l the 
times or ftnysposed to adopt the most modtaai tools in the 
market, noparci they sIot\' in tindin;^ out if these tools 
meet their requireimmts as far as elfieiency and eeonomy 
are eoncerned. Henee the adoption of mechanical means 
in removing the bark, and its subsequent abandonment 
and falling back u})on the old and b(‘tt(T system of hand- 
bafkirig. In the process of hand-barking, the workman 
is provided with a stool or ti\ace, about 10 feet long, 
and sufficiently high t<» enable him to work comfortably. 
At one end of this stool is a hollow ])ie(a^ of Vood, and 
at the other a spike or s])ur, which holds the log in 
position Avhile the workman removes the bark. • When 
it is necessary to turn the log, the workman lifts the end 
where the spike is, and turns the log with ease — this 
turning process being continued until all the bark is 
removed. 

The first operation in hand-barking is the removal of 
any projecting knots or inequalities with a hatchet, and 
then with a draw-knife the bark is removed in a very 
cleanly manner — the bark being, as a rule, taken off by 
beginning at the root-end and finishing at the crop-end. 
The,reaso(i for so doing is the easier removal of the bark,^ 
and the operation is performed quicker and cleaner.* 
A *good workman will earn as much as three or four 
shillings per Jay oi’ ten hours, which is very good p^y 
for this efe^ of Vi^ork in Norway. 

, It must be distinctly undei*stood that hdnd-barTvin|j 
does not only mean the removal of the outer bark, but 
also tly3 inner bark, which is of a yellow •colour,* anti 
full of minute grey specks^ which, if left,^it would be 
impossiWe to reipove by any suUseqiient cleansing pre^ 
cess through wTiich the boiled nmterial passes. The 
wood, being thoroughly cleanc^of its bark, is now passed 
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over to the efxamincr, whose duty it is |o reject any por- 
tion of it which does not come up to his standard of 
cleanness— the perfect being passed over to the chop- 
ping d(‘partment, which is the first process of disintegra- 
tion which the wood passes through. 

Before entering upon the chopping process, 1 may 
mention that all the wood is thoroughly exainirn'd, and 
any log showing the slightest, indication of lieing imper- 
fectly cleaned is at once sent ))ack to the “ barker ” to be 
done over again. •' 

The cleaned wood which Has passed the examiner is 
now sawn into lengths convenient for tin; man at the 
(^hopper to handle. The chopper consists of a cast-iron 
circular plate, about 4 feet in diameter by 2.^ inches 
thick, There ar(‘ three recess(*s in tin; plate— two for 
the cutting knives, and orn; for the ripper. The ripper 
cuts deep enough into the wood to disintegrate suf- 
ficient material for the two chopping knives to remove. 
This divides the wood into small pieces, which facilitates 
the sorting and the lioiling. The wood is not cut off 
square at tlie end, but at an angle, wdiich takes less 
power, and is.more expeditiously done. The cut wood 
falls from the chopper into a pit, where a belt elevator 
is working for the purpose of raising the wood up to the 
sorting screen. • This sorting screen consists oi* a wopden 
•frame with a wirecloth bottom, all of 1^-inch mesh, 
except a small part of the screen *at the end where*the 
cut wpod enters, which is covered with .a much finer 
wirecloth, Jbhat ^rries off any sand d’ sawdust ‘before 
. H enters tJie screen proper. This sorting scree® has §l 
sharp sTiaking motion, Avhieh eiiableS the good wood tp 
pas^*thi^ug}i the meshes of the wirecloth, and tj^e large 
knotty pieces to fall over thp end of the screen, where it ^ 
is collected and egnveyed and mixed with thecbark in 
thQ soda recovery d^partmept as fuel. • 

•The'sbrted wood which passes .ijirotgh the wirecloth# 
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low (Jiines in conjaot with a fan, which blows it through 
in 8-inch pi^e up to the boiling department. This is an 
idmirable system of conveying material from one depart- 
nent to another. And when one b<»gins to think over 
mch a mod^j of conveyitig raw material in a cleanly' 
nanner, there is practically no end to the uses to which 
it can be applied, (hit straiv, cut wood, and cut rags 
?ould be ))lown any reasonable distance; ivith such a fan. 
[ cannot say how it would l)ehnve with esparto, not 
lavhig tried it. The system is perfectly cleanly, and the 
naterialt*an be blown directly into tlu* boilei* — thereby 
laving manual labour, and rendering any waste; of fibre 
ibsedutely impossible. 

Boiling Department. 

In this department (like the boiling department e)f a 
paper mill) is carried on the most important operation 
through which the I’aw material ])asses for the production 
if a thoroughly reliable and satisfae!te)ry cellulose. Any 
blundering in this operation e*annot be rectified in any 
3f the subse(|U(‘nt processes through which the pulp 
passes, but will have to pass through the mill as defec- 
tive pulp, and be sold as such, not for paperniaking 
purposes, but as a lining which is put between the wall 
ind the sheathing of wooden houses, no •defective pulp 
bein^ |illowed by the^ pulp manufacturers to leave the 
country. 

The ‘form (Jf boiler used is the upright statipnary 
boiler, made. of steel, and capable ofiwithrtandift^ a 
pipessurc of 200 lbs. j)er square inch. Attachi^d to each' 
boiler is a square cast-iron box, into which ^by means of 
i pipe attached to . the boiler) can be blown a*small por^ 
tion of the boiled wood, to enable the man in charge to 
ietermftif whether.it is sufficiently cooked. The quan- 
tity of cut wood* contained in the orrdinary»8ize^ boiler 
is 17 cubic metres.. 
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When the fillin^-iri of the boiler, is completed, the^ 
4;teain is turned on, and the average time from the 
turning-on of the steam until it indicates 120 lbs. of 
pressure on the boiler gauge is about 2|^liAurs. The 
wood is then allowed to boil aV that pnvssure for 3 hours, 
after which the steam is shut off ; and from the time of 
shutting-off the steam until it comes down in pressure 
on the boiler to 45 lbs. about an hour is occupied. The 
pressuiv being down to 4 5 lbs., the boiled pulp can with 
perfect safety be blown over to the draining trtnks. 
The boiler contains in all 29 cubic metres-^17 cubic 
metres of wood and 12 cubic metises of lye (7*4 cubic 
metres of l}'e at Beaunne, and 4*6 cubic metres of 
spent lye blown from the adjoining boiler) — which com- 
plete «the boiling contents. 

The most important feature in the economical manu- 
factuiHi of cellulose, and one which the Scandinavian has 
carri(‘d through in a most perfect manner, is the economy 
of manual labour, the conveyance of the materials from 
one department to another being almost entirely auto- 
matic, and wholly done by mechani(^al means. 


Draining Tanks. 

The draining tanks are close vessels, connected with 
the boiler by the blow-off pipe,* and having a*s<feam- 
escape pipe on the top for the escape of the steam blown 
ovej* witluthe })^lp. Inside these tanks is a^rang^ a false ^ 
bottoni, Ar the purpose of draining the pulp of* its lye, 
which is collected, and is subsequently conveyed ^in 
•pipes to Hie soda recovery department. The, draining 
tanks are each capable (^* holding the contents of on^ 
boiler^ and will ihorqughly drain and partially » wash the 
contents in a very«hort time, the pulp being now in a 
fit cohUitiun to be run^to the wo^hipg department. 
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Washing Department. 

The pulp enters this department in a dirty brown state, 
ontaininjf mueh matter wdiich must be wiushed out, 
lence the iinportanee of having a plentiful snpjjy o^‘ 
lean water for this ])urpose, as, if the washing is con- 
iucted in an efficient and cleanly manner, a correspond- 
iig amount of chlorine will be saved in the subsequent 
)leaching process, and a better-coloured i)ulp produced. 
rhe*])ul]^ coming from the ^Iraining tanks is passed over 
L series of sand-traps, with skimmers, which catch a 
jonsiderable amount of impurities of a, light and float- 
ng character. It then falls into the washing tanks, 
ivhich is the first real washing |)rocess, the previous one 
ieing simply draining and flushing. Into these washing 
:anks is arranged a series of drum waslnu’s, which, with 
:he addition of an unlimited supply of clean water, 
change the i>ul]) from its j>i*(5vious dirty bi'owji colour 
bo a pleasant golden brown, indicating that the washing 
bas been sufficiently done and the pulp is in a fit state 
to b(i conveyed to tli(‘ straining de[)artment-. 


Straining Department. 


There ?ire^ 
various types 
of strainers 
used fcfr strain-* 
ing wobd puljj 
-B-from^the old 
jig strainer to 
the latent im- 
provements in 
strainers^ into 
the merits or 
demerits of 
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which it is Unnecessary to entcT. Suffice it to^say, that * 
hi any case the pulp must be reduced to the thinnest 
])ossible consistency liefore you attempt to strain it, if 
^you desire to make it perfectly (dean. I nyij^liere men- 
tTon, that possibly, if we aclt-ed upon this system in 
straininpj our balf-stuff at our jiresse-jiatc* machines, we 
would irnnuHliately obtain a much cleaner material, and 
with less waste. By this dilutino’ process the good pulp 
is thoroughly separated from the impurities (the former 
floating and the latter sinking), which are conveyed 
to an auxiliary strainer, where any good piAp passes 
through tlie ])lates to the original sujiply, and the im- 
purities t email!, and are periodically removed and cast 
into the refuse heap. The strained ])ulp from the 
strairafrs keeps continually passing through a conical 
washc'T, where its density is increased sufficiently to be 
lifted up in a comparatively thick mass from the well 
into Avhich it is collected. The belt elevator, which 
lifts the pulp, discharges it direct into the bleaching 
engine. 


Bleaching Department. 

• 

The bleaching engines, which are made of* woo(J, are 
lined inside with cement to the thickness of about 1^ 
inch. This is done in a very ingenious manner, as 
follows : — The sides of the engine (not tke bottom) are 
filled with, scupyer or claut nails— that ^ nail# about 
^ Aches Jong, Avith largo heads left projecting about 
1 inch. The cement is laid on ‘this, and the nails 
iioy it*in position ; and I have lieen informed, that an 
engine lined in this Avay AviU last for many years. When . 
.the desired quantity, of pulp is in ^ the engine, it is 
fiilgt wished* with warn water for aboUt an hour. The 
pulp 1^ then washed down until there is sufficient.*' 
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•ooin foy the bleaching liquor; 
:he ordinary way. 

The quantity of bl(‘acluiig 
bleach 10 k)iis of Sulphate of 
kilogs , or 4375 lbs. — tfiat 
is, when the ])ulp is brought 
Lip to the standard colour 
uiital)lc for the English 
marki^t. Tin; bleaching 
b(‘ifig linished, the pulp is 
again wHshed with a pleiiti- 
Ful sujiply of clean Avater 
until it shows no traces of 
chlorine. It is then (anpticd 
^OAvn to the cellulose dry- 
ing machine. 


Cellulose 
Drying Machine. 

This inachiiK', conimonly 
called a drying niadiine, is 
practically an ordinary F our- 
clrinU’r nfachinc, the only 
dilFerenc(‘ being thi^ there 
is no shake motion on the 
Avire, ^nd no felts on the 
cylinders.* The\^eb of pulp 
m run* on this machine as 
thick {is it can be dried. It 
is led direct otF the machine 
through the cutting machine,* 
where rif is cut iijto sheets, 
which are conveyed to the 
sorting department •* 


it is then 'bleached in 

})( ) wder 1 1 ecessary t o 
Soda Cellulose* is 20(K) 
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Sorting Department. 

stranger, upon entering this (leparline|iit Vhen the 
girls are absent, would fancy fhat an orchestra of 150 
musicians had just walked off and left their music-stands 
behind them. The cut sheets of cellulosci are placed 
upon tliese stands, and a powerful electric light placed 
behind the stand. The stand being an open frame, the 
light shines through the sheet of pulp, showing *the 
sorter any impurities which have been taken up or have 
escaped the previous cleansing process. These the sorter 
])icks out* very (juickly with a small knife-like tool. 
This sorted pulp is called the best quality, and is passed 
over the pack(irs as such. If the piilj) is for thv 
French market, it must be perforated with round holes 
all over the sheet, with a view to meet the demands of 
the French Customs authorities. 

Packing Department. 

The sorted pul)) is now press-packed in bales contain- 
ing 125 kilogs.— that is, a. little over 2/17 lbs. The bales 
are covered wi^li hessian, and held togetheu with* wire 
binding, this being the only [mcking the goods gel for 
shipment to America. 


Soda ’Recovery Departmefit'. 

Before closing the description of the manufacture (^f 
SulpThaft^ of^Soda Cellulose and entering u|jon a/lescrip- 
fion of its nianufacture inio j)aper, alone and with the, 
‘addition of Mechaiucal Pulp, I ))urpose giving afc outline 
of -soda recovery as» it is in operatiorf at some of the 
Scandinavian mills. 
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^he lyj drained from the pnlj) in the dramers is col- 
lected in^ l^rge tank, whence it is pumped into anothef 
tank, and at the same time strained through fine steel 
wirecloth,*wjth a view to separate the lye from any 
tine fibre which may have cscap(;d through the per- 
forations in the falsci bottoms of the drainers. After the 
lye is strained it is taken over to tlu*, soda recovery de- 
partment, in (jiiantities to suit the requirements of that 
depai'tment. lliis system of soda r(?covery differs sonie- 
wha? from anything whieli^has previously come under 
iny notice. In connection with the incinerating furnace 
is built a boiler of tlu^ Ijancashire type, 20 teet long by 
6 feet fi inches in diameter, with the flues 24 Inches in 
diameter each. The strained lye is coritained in this 
boiler, where it is subjected to the heat of the bimiing 
lye underneath it, and to the draught of the roasting fur- 
naces, which passes through the flues of the boiler. This 
system claims consid(‘rabl(,‘ saving of fuel. The lye from 
this boiler, when sufficiently dense, is passed over to the 
yaryaii, and thence back to the incinerating furnace, 
where' it is treated with the refuse bark and knotty 
rejections from the wood sorting. It is nbxt taken to 
the smelting ovens, where it is mixed with the neces- 
sary qiiantity of sulphate of soda, and then conveyed to 
the causticising dejjartment, where, witlT the addition 
of 1^^, the well-known process of lye manufacture is 
carried out. 


Sulphate *of Soda Pulp: its Maniiactftre 
’into Paper. 

This pulp is very reliable in its best brahds* U if* 
naturally slightly inferior in^strength, and^has not so* 
decided* d silky fe«l or appearanoe as^Sulphite^Pulp; ‘ 
but it is of a better colour, and fof felting* surfacing, 
tod Kndliness of feekVill coippare most favourablj^ 
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with Sulpiiitc, and is, as a rule, much cleaner. From 
its nature in process of manufacture, it takes a higher 
])laee in the paper mill as a thoroughly cooked material, 
and one better fitted for the ordinary run*' of paper- 
making. 

The best brands of this pulp are mostly used for fine 
jH’intings, cartridg(‘s, and antique i)aj)ers. They are 
better adapted for the latter than Sulphite, not being 
so liable to flake or cloud, and can be manipulated with 
greater confidence; and antique ])apers i)roduced'froTn 
them compare favourably with any mad (3 with other 
materials. Of coui’se 1 do not include the hiffh-class 

O 

papers ihade by Cowan, Pirie, and Annandale, but the 
good average papers made in our writing and printing 
paper mills. 1 am of opinion that tlie best brands of 
this pulp are more valuable to the paper manufacturer 
than many materials used l)y him, as they are fully as 
strong as the majority of nrw materials, 'fhey kee]) the 
mill clean, and there is no dust or dirt about, which, with 
the total absence of chemicals and the small amount of 
labour and j)ower required, speaks for itself. 


Treatment in the Beaten 

^Sulphatc of Soda Cellulose, when it comes ipto the 
hands of the papermaker, cannot he called anything 
but a half-stuff, —not, I muiit say, such as espalto half- 
stuff, it u^ver having been subjected to the same violent 
action to' which esparto has been during the process of 
manufactmv. The Scandinavian considers it a material 
'containing all its native strength, which ought to be 
’treated for the first half-hour in the beating engine 
(more like a breaking process) before the beatifig begins. 
I«may herfe state Ithat the beating of wood pulp is like 
the luting of any o^er raw ‘material. Tlje man in 
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charge irvist know the character of the material upon 
which he is ^bout to operate, with a view to bring to* 
light its hidden qualities. And it is surprising how 
many thefe are in wood jpulp when developed by an 
intelligent ancl painstaking workman. 

The beating proeciss must be very gradual, if the 
native sti'ength of tlu; material is to bo mainttiined and 
the best possible made of it. For fine printings, it 
should upon no account be beaten fast, as, if so, it com- 
pletely changes its character.; and fast stuff on the paper 
machine tias the a])pearance of marbled paper, both to 
look through and on the surface. It is a well-known 
fact that wood papers often have, and are very liable 
to take, a cloudy and flakey appearance, which shows 
nrore plainly that thc)^ are made of wood than any*other 
appearance they have, lint this should not be, as it 
can be completely avoided ; and a perfectly close and 
uniform sheet can be made, if the stuff is intelligently 
treated in the beating engine by slow and careful beat- 
ing. What i mean by slow beating is, not taking a long 
time to do the finished work, but doing it in a specified 
time by a judicious and gradual process. *The British 
papermaker is a very conservative gentleman to deal 
with, and it^is difficult to convince him that any one can 
do anything better than himself. But 1 assure you, 
that/rom my cxperieiice in countries where wood fibre 
has been developed and made the very best of, the 
mode of procedure has opened my eyes considerably 
- on the subject ; and I maintain, becaule I ^ave t^n 
it done' under my own superintendence, that a» very 
handsome soft-feeling book or fine printing p^erj^aii be 
produced from this Sulphate of Soda Cellulose whfch" 
will compare favourably witfi esparto papor, with the 
advantage that it will carry more cbina-flay for its,demy 
freight without injviy to the strengtR or bufle, tbQ cla^ 
having tbp tendency tef^ve it Ijiat fine kindly feel sq 
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much desired by the printer. On the other Jiaiid, if a 
hard rattling paper is desired, the treafiiiient in the 
beater must be somewhat ditfereiit — that is, it must be 
tak(iri at first much faster, and at the eiid^ bihished, and 
clean'd out, and shaken on the machine \vire at a high 
speed. Upon no consideration should a long shake be 
given for these papers, as it flakes them and makes them 
look wild and cloudy. That is as applied especially to 
fine printings. But for a cartridge or antique paper, 
which }'ou desire to take tljc character of a hand-made, 
and for which this stufi‘ is admirably adapted, you 
must have a rciisonably long shake, and not too much 
speed. Any one ])roducing wood papers, and taking a 
special interest in making the very best of them, will, by 
a fe\V experiments which cost nothing, soon find out 
that I am correct in what 1 say ; and it will amply 
repay any one who takes the trouble to make these 
simple experiments with the closing of wood papers. 

Of course 1 wish it to be distinctly understood that 
this article is based upon the use of the best brands of 
cellulose, there being a large amount of rubbish offered 
to papermakers which is only fit to enter into the com- 
position of common news, and for any better class of paper 
is perfectly useless. The pulp must be of the best reliable 
brands, and hand-sorted. Suchrpulp is almost perfect 
in cleanness, and uniform in colour and strength. The 
dow^’ qualities are either made from inferior wood, or 
mixed wfth imperfectly cooked stuff, Vhicii hi both cases 
conrtains a great deal of dirt, which partly coiiies from 
th{?t rjesinous film which surrounds the knots. It is of 
set minute a character that no straining will clean it — ^it 
generally ibeing of a gubimy nature, so that when it 
comes to the calenders of the paper machine iffiiagnifies 
500 tinms, and shows up in spots, which clearly prove 
proke, and consequent bad retree. Hence the nuisance 
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to all concerned it such pulp gets into the Composition 
of a fine paji^r. 

Sulphate of Soda Cellulose is a good carrier of cluy, 
size, and Colour, when used hy itself. J do not, as a 
papennaker, relieve in usffig wood with any other fibtP, 
as I do not think that any one can do it justice if mixed 
— that is, if the treatment that wood requires to bring 
it to perfection is so different from most other fibres. 
Hence the difficulty (ioin(‘s in, when mixed, of doing both 
fibre’s justice, and also my advocacy of the use of wood 
fibre alone (or c,ertainly beaten alone) if you wish to get 
the full value of thc^ j)ulp. Jt is almost impossible to 
give a fully detailed account of the system of p!*actically 
working wood jjulp as it is so successfully done in Scan- 
dinavia, as every practicial papennaker knows thatonuch 
depends upon the available plant, the natural surround- 
ings, and many other things which croj) up to interfere 
with the carrying out of details. But the few hints 
which I have thrown out for the production of fine papers 
from such a material will, I hope, be useful ; and I trust 
my brethren in the paper trade will not think unkindly 
of me, or fancy 1 am thrusting my opinions down their 
throats, my intention being quite the reverse of that. I 
am simply actuated by a desire to give my experience, 
based only upon what has been actually practised under 
my yw^ superintend^ice, and what is known to me^to 
be correct. 


will now devote some space to a description of the 
manufacture of Common Printings and News^by the*ttse 
•of Chemical and Mechanical ?ulps. ^ 

New^ inade in Scandinavia for, the ^English as well 
as the Scandinavian market is generally composed of 20 
•per cent. ^ of Cellulose 80 per cent, of MecBanicd. 
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The paper is certainly not a handsome article to look at, 
but it compares favourably with the home-made article 
in strength, and is much more cleanly. 

I will now try to describe the almost instantaneous 
process by which this paper ife produced in^ Scandinavia. 


LARGE ENGINE IN PLATES FOR WOOD PULP. 



The beating-mill consists of one or two mixing engines, 
into which is first put 20 })er cent, of cellulose, which is 
almost immediately broken up into fibre, then is added 
the mechanical pulp, clay, size, and alum, and then the 
colouring matter. The pulp, now being thoroughly 
mixed, is immediately emptied into a chest. I may here 
state that the pulp is never subjected to the action of 
the roll and plate, but simpl}' mixed by the action of the 
roll, the process being a purely mixing one. The,mixed 
pulp contained in the chest is now supplied to the 
conical engine in such quantity {\s it will conveniently 
take, when the whole work of refining or clearing takes 
place. Understand me, refining^ not beating,' as the 
conical engine ^does not, and will i^ol, beat stuff as it is 
uiidrCrstood by a papermaker, simply because the action 
of the machine is instantaneous— the pulp entering at one 
afid passing out at the other in a continuous stream. 

As a clearing engine nething can surpass it. It doe? 
its work to perfection. But it is uo more than that ; 
and makers of such engines would confine themselves 
to representing it as such, papgrii^akers would undeiC 
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stand what was offered them, and know whift to expect 
of the machine. 

This refined pulp passes through the conical engine 
direct int» the paper-machine chests, the production of 
1000 lbs. of^ulp oecupyiftg one hour only. The stilif 
is cleared completely from knots, and even an 11-lb. 
demy carries its Avater beautifully. This is barely Avhat 
our old papormakers Avould call paperinaking. Still, it 
producers an articiU^ which meets the demand of the 
ncAvlipaper |)roprietor, and serves its day and generation, 
filthouglf “fearfully and AA^onderfully made.” 

There is also made in Scandinavia a paper (called 
Common Printings) from 50 per cent. oi‘ Celhilose and 
50 per cent, of Mechanical Pulp. This is a fairly strong 
papei*, and requires the use of the engine roll anj plate 
in its production. Still, Avith the assistance of the 
conical engine, it is produced in an incredibly short time. 
The great difficulty in producing papers Avhich contain 
mechanical pulp in any quantity is the surfacing of them. 

I may here sfcite that upon the subject of the admix- 
ture of mechanical pulp with another awd a stronger 
fibre much can be said. Of course tbti amount of 
mechanical depends upon the paper to be made. And 
if any intelligent engineer could invent a refining 
engine wfiicfi Avould absorb a moderate amount of 
power for the work (^one, and still do it as Avell as thfl^ 
existing refining engines, he Avould confer a lasting 
benefit upon the users of such an engine where .poAver 
is the firsts consideration, as there wouW be,*prac(jcally 
ppeaking, no end to the papers Avhich coulJ be jnad^ 
with an admixture of Sulphite or Sulphate Pulp and 
Mechanical Pulp. But for the present Ave musf cofi6«e 
ourselves to the existing appliances in the trade and out 
own experience. 

In using Chenfical and Mechanical Pulps together, the 
chemical must be fyied^in first and well broken ujT before 



24 


NOTES ON THE MANUFACTURE OF 


the inecliaHl'cal enters the engine. If the paper/'.ontains 
from 20 to 30 per cent, of mechanical, the mechanical 
must be l)oiled, — not boiled as it is understood for rags 
or esparto, but boiled in an open tank (or,^if preferred, 
a*close one) Avith about 3 lbs. *of crystal soda to tin* cwt. 
This has a Avonderful effect in softening the mechanical 
— preventing the rosin from sticking in the Avire, and 
rendering the mechanical more ])liabl(‘, and more liable 
to be subdivided in the engine, and consequently better 
distributcid in tlie paper. Tliis is the only ai’rangeinent 
knoAvn to me for preventing the mechanical pu'lp show- 
ing up on the surface of the pa])er in clear s])ecks. I 
do not wrsh it to be understood that this is an absolute 
cure, but it is considerably in the right direction, and 
makesta material difference in the suifacingand genera] 
appearance of the paper. If the (juantit}^ of mecha- 
nical exceeds 30 i)er cent., then, upon economical prin- 
ciples, the papermaker must decide Avhether he can or 
can not boil his mechanical pulp — that is, for casings, 
grocery, and small hand-papers, where the percentage 
of mechanical pulp is so high. 

The surfacing of papers which contain much mechani- 
cal pulp is certainly a difficult operation. Where boiling 
is not resorted to, you may give them a companitively 
good surface on the machini* ; but, Avhen they are^cool 
the electricity leaves them, f^ey again get rough. 
The mechanical pulp seems to rise up on the surface, 
whicKgives the paper a rough feel and "Woody stppear- 
ance,^and,.it at Ibe same time throws 6ff a sort oi huffy 
‘ V)r1tt(}.ui7 Avhich is very objectionable, and is much 
complained of by the paper merchant and the printer, 
dobs considerable injury to the printing plant, and 
, b a gi’eat obstacle in the Vay of producing a perfectly 
sprinted sheet. But, unfortunately, to a certaih’ extent 
this cannot^ be avoided, for the simple reason, that so 
long as an uncooked material enters into the coipposition 
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of any ^lass of paper, so lonjy Avill it slioVup in all its 
natural qualities; and, as to ineclianieal pulp, through 
whatever mechanical ])i*ocess you pass it, it still retains 
all its pl^mitive character. You may r(‘duce it to the 
finest possilne fibre by the kollergang, the beater, or flu* 


refiner. Still, 
it, or a great 
portion of it, 
will float and 
conic to the 
surface dur- 
ing th(‘ })ro- 
cess of manu- 
facture into 
•paper, and 
show itself in 
clear specks, 
which, when 
dried, will 
twist, curl, 
and stand on 
end, do what 
you will. Cer- 
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tainlj', it is tluj natun; and character of the fibre to d(j 
so, k*not having b(‘en subjected to any dnauical procesF 


to^h^^nge its charackT and make it a more pliable 
obedient article in the hands of the paj>erniaker. 
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ESPARTO PAPERS. 

'iJefore closing the details of*Vli(‘ inaiuif act/a re of wood 
pa])ers and entering u])()ii some details of (‘S[)art() paper, 

1 may here stat(‘ that 1 will, further on, treat upon the 
machinery whi(‘h is consid(Ted l)(‘st adapted for wood 
])a])ers. 

Ksparto has (‘X[)eri(mc(‘d many changes. Sinc(‘’its 
introduction to th(‘ |)aper tfadt‘ th(‘ ([uality has very 
considerably det(‘riorate(l. You now s(‘ldom see the 
■fin(‘, ch‘air, golden artich' which was iirst introduced, 
but more of the coarse*, rooty, and impure kind. I am 
speakiug generally. The good arti(*h* (‘an y(*t be had,^ 
but at an in(*reas(*d cost. TI(*nce the necessity of the 
(\sparto, of what(*ver grade, b(*ing thoi‘oughly examined, 
much d(‘[)ending upon its condition and quality as to 
whether it will meet the rerpiirements of the paper manu- 
facturer and ])rodu(‘e the article desired. One of the 
great (‘vils Avhich the ])apermaker has to contend wuth 
is the lai'ge quantity of loos(* es])arto contained in a 
consignment, it being a fruitful source of conveying dirt 
into the mill, and assisting to pollutii the clean im^Jterial 
w'hich is rec^eived in bale. 1 believe that, aecordiug to 
vr.»ntract or use and w^ont, the j.}ji[)(*rmaker does not 
I'ecjuire to take more than 10 |>(*r c;ent. (d* loose along 
Avith Jtny consignment; but this quantity is often ex- 
ceede^l. Jt is a<i matter, therefore, Avhich 4)Ughr to be 
t onsijlered*by the papermaker. 

Esparto shtuld iu*ver be allowed to get wet or damp 
baViKg, as there is | danger of it heating, which 
, renders it liabh* to take fiVe ; or, if allowed to remain 
dong in a damp c^)nditiion, it Avill moyld and gfct black 
and roften,‘wdiich y;ill render it perfectly useless for 
papermaking purposes. Consequently esparto should 
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be at all times st4)recl niider cover, and kept*off tlie damp 
gi'ound. If you wish to keep it in such a condition that 
you can draw upon it at any time with conlidence, see 
that yoi^have it as clean as it can ])ossil)ly be imported. 

The Esparto family is of various grades, Avhich are 
described as und(‘.r : — 

Spanish Esparto. 

This esparto may well b(‘ considen^d the “aristocrat, 
as it i^ utilised in the imTunfactnre of tin' best j)aj)ej*s, 
ibr which it is admirably suited, it Ix'iiig stronger, 
cleaner, and bleach(;d at less cost than the wther varie- 
ties. It has, as a rnle, a sn])erior ai)pearanc(‘, I)eing of 
^a pleasant aml)er colour, and having a, hard ^yry feel, 
with an almost total absciuH* ol weeds and roots. It is 
never found long and rank, but short and early, and 
matured in appearalJe<^ 

African Esparto. 

Of the African varieties there are several, which vary 
in quality according to growth and situation. Possibly 
the Oran variety ranks as the best in quality. In ap- 
pearance it more closely resembles the S}>anish than the 
otl^ir sorts, but it is upon some occasions greatly mixed 
with weeds and roots, which are veiy objectionable, 
difficult of removal. When comparatively clean and well 
baled, it (with an admixture of Spanish esparto) will 
makifa wei;jy^ iiioc printing paper, soft^ind kindly^ to the 
feel, iiiid which takes the t)'pc beautifully atid cleST*. 

Tripoli Esparto. 

This is one of the stroi^est grown of the Esparto 
familj*^ and probably one of the, coaij^est. ’ It arrives i« 
this country in* bales. It sometiuies grows tcTa lujjgbt 
of three feet, an<J is^ thick and bulky. It is a*^ft and 
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spongy arti<nF, and (‘ontains much Moistiiiv,, coiisc- 
it (lo(‘S not so wc'll as tin* ollna's, 

Tlua-i* an* s(‘V(‘ral other vari(*tio.s, sneli as Sfax, (la)u‘s, 
and Snsa, all nativ(‘s of AiViea, and inor(* oi* h**s eorre- 
spdiiding in ehai*aet(‘r to (‘aeh other. All rhe vai*i(*ties 
of espai'to pi‘t)dn(*(‘ two ei’ops yearly — oik* which is 
called th(‘ wint(‘i* and one the smmiHT (‘rop. Th(‘J‘e is a 
e,onsid(*i'ahh‘ (lilieren(‘(‘ in tlu'se es|)arT()>. The sunnner 
(‘roj) Ix'ing nioi’e niatnr(*d, and <‘ontaining h‘ss inoistnre, 
is of gi*(‘at(*r value to tin* papennaker lhait tlu' wint(‘r, 
the latt(T having an nnripe and gTe(‘n a])p(‘aran«‘i*, and 
C()ns(‘(jn(*ntly of <i [css yiidding capacity. 


Cleansing Esparto. 

or la.tt* A'(‘ars there ha^ l)e(‘n a (‘onsiderahle change in 
the ino(h‘ ot‘ operation in this (h-partment. The adv(*nt. 
t)t‘ tin* esjiarto willow or dnst('r (*leared oif (he girls, 
and turned esparto cleansing into a purely mechanical 


process, which only serv(‘d the purpose* oi‘ freeing the 
esparto from dust and sand, h^aA’ing (he V(‘g(‘tal>l(‘ im- 


purities to be 

removed l)y 

a sul)se(|uent 

process, (hm- 

j^(iuentl) we 

win follow 

on until we 
• * . 
come ^11 p t|) 

.tiiisTl)Ot-anfl 
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weed-refnoviny ) )rocess. 


Espartc^ Boiling. 

This hoin^ the ‘process which i'ollov;s the clusflhg, or 
rciifoval of the sand ^uid dust, we had, better enter into 
full details of the mode of procedim* ui tliis depq.rtin(^nt, 
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as it is^voll kiiot^ n to the pajuTinaker tn iK^the most iui- 
])ortaiit on;* in the 
])roeess oi‘ ])a]>er 
niaiiiith(*tinH'. 

In tills ^le[)art' 

II lent <Axry rare 
slioiihl he taken to 
en^^)'e tli(‘ hoiliii^' 
operation l>ein^U' 
done at one time, 
not. <*il} as a 
matter oi‘ economy 
in <‘liemieals and 
eoal,hnte,sa ii»oans 
K of(‘e()nomyin liiire. 

If the hoilinu’ o[)(‘i-- 
ation has to he re- 
jieated, llu‘ 1 (js.> of 
fibre is eonsidei*- 
ahle; (‘onseiineiitly 
itisimperativi'tliat 
every piveaiition 
should he taken to 
avokl this (‘vil, as 
re-*l>oilinjj; is an 
e>y.)e^sive operatiout 



‘ PATFNT r»»{L hOILLH 
UCRXnAMS LIMHED. bCiLNNES FHINHUnCiH. 


Washing and Bleaching. 

1 iTiii <il’. opiition that tiu' (.n;-iiic M'or iJiis lyijqxw 
.shouLl be as lar;-o as po.ssible— that is, a.s Taf,ir..jis wMl' 
^llow the pulp to eireulate with <*ase. ^Small (‘n<»ines 
eannot serve any good pnr[^e as washingr bTii*<^h- 
ing (mgines. The fni*nish sTiould nevei’ he, denser tie, In 
aUowS*it to eireiilatii and mix .thoroughly, as^ withoirt 
perfect cireulatron you have the Iwihility cTt gie> s])e(ks 
in the half-stulf machine. 
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Half-Stuff Machine. 


W(‘ ii»ny now upon a (](‘sci*i[)- 
ti(Ai of tin* lialf-stiifr inachiiu*/ wIi’k-Ii 
lias of late years uiidcTeone some 
eoiisid(‘ral)lo alti'ratioiis and improvc- 
incnfs; and I am of opinion that .still 
furtlna’ iin))rovenionts could Ixi made. 

I will now (Midcavour to desci'ilx^ a, 
sy.stem, to tlie study of which 1 havi* 
dcvot(‘(l soni(‘ time in ihinkini: out 
upon econhmic ])i‘inciples. The vital 
])art of tli(‘ half-stuif machine lieiny 
the stiVniers (the machim‘ servinii’ no 
pur|)ose but couveyin;^' the straini‘d 
pulp to tlu‘ Ix'atiiyir d<*partm(‘nt), mv 
idea of the matter would be to tanpU 
the half-stuff‘ from tin* breaker into 
chests pi’ovided for it — the chests 
beiiii*’ suHicient in numb(a* to enable 
the man in clutr^’e to keep the diflerent 
sorts separate. Let tin* chests lx* at a 
lower level than tin* breaking- engines, 
and tin* strainers at a. still hmx'r level. 
Kx’ii the stuff from these chests iuto 
the strainers, and alloAv the strained 
stpff to fall into chests on the extnnne 
e-rouivl flaiir; oi^ chests could be con- * 
^truck'd und(*r the floor, if fall Avas a 
dilRculty to bff coutended Avith. From 
final (fhests, Avhere the strained 
stuff Avas eoiitained, a puiu^ could be 
tireeted, having smarting and stopping t 
eoinmunicatiori AvilSi the beating- ^ 
engine liouse, so that Avhen tlie beater-* 
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maij wjyitpd to #!l-in his (miodu*, lio siiiipl}^ liiid to shirt 
tlu‘ pump ^iid let down the wliicli would hriflu* 

tlu* furnish to tlio ])roj)ej* i-oiiH.stcncv. Tlu* wire cin tin* 
washer ltt‘ini»' n line one, woi;l*J ensiin* tlnit no fil»i‘i‘ was 
waslied awaV 

This would he a (‘onsidia'ahh* savinii' of l;il)«Mir and 
])lan1, }ind (‘omaaitrato the whoh' hoatinii' proeoss into 
the hands of oiio iiuin — that is, the heah'nnan. As no 
assistant would jH*(piired umh'r Mieli a s\>t(‘iii. thei*e 
eouhl not la* aiiv nossilde ini>take in eariA iim- out tin* 
ord(*rs i^ivim h\‘ tlu* maiiauer, a^ tlu* man in ehai'LU* 
would not r(*(julre to ho (h‘])end<‘nt upon his assistant in 
earr\inf»’ out a ])«)rllon of the details ol the Turnishino-, 
which it is, as <i rule, his duty to pia-f )rm. 1 may lu'i'e 
^tate, that if the, strainers wen* of tie* jirojaa* tx'^a*, and 
the stuff jn’operly diluted, a. most satisia«‘tory lialf-stulf 
for the beatej* would he tin* result. 

As to the fpiestion ol‘ dilution, it is an important one, 
and one which I liave watehi‘d very earerully, and, from 
my expel ieiiee in the strainini>* of woofl lihre and its 
most satisfaetory and eh*anly re.>ults, it d(*s(‘rves to he 
enti‘rcd into and explained very minutely.* It is a wi*ll- 
known fact that there is a eonsiderahle amount ot waste 
at th4J strainers of tin*- existing lialf-stufl’ machine, in eon- 
seqitehce of the pulj) coming too dense to tin* strainers. 
If iJiejnilp was sent^o the strainers in a moni dilu.^ 
state, there would lie a more jierfect sejniration of the 
imjiurities from the good fibre, the straining would i)e 
facilitated* mid iilisolutcly no filire ol^vulutMvowliL be 
contained in the rejections. 

• Another very important matter in the ?!Traiinng,,AVJth 
a view to perfect cleanliness,^ the system ?)f straififrs. 
1 have refrained in previous articles from c 4 it(‘ring upon 
the qutStion of stminers, as all the^strailiers in themai’ket 
have claims with .which I have nothing to dq^^ J>ift J 
may say .that my own«(5pinioii, leased upon close observa 
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tioii, is tliMf t]i(* {)resc‘iit type of strainer (that is, flat 
slraintTs) is Avrong upon principle. It is well known 
to all j)a])ermakers that during the nianipuhition of 
the material (of AvhateATr sort it may he) the knpurities 
g(*V the same trc^atment as the good fibre, a/id are conse- 
tpuaitly reduced in size and rendenid more difficult of 
separation from tin* gA)()d iihre, and, as a (‘onsequence 
of this reduction in size*, they ar(‘ niorcj lial)l(^ to [)ass the 
])lat(‘ ol’the straima’ along with the good pulj), and show 
up in the ])a|K‘r at the ])apej' machine. If the strainer 

* V 



constructed (as 1 am infornuivl it has been ^sinpe J 
commenced to Avrite this aiticle) Avith the same plate 
surfaces, but Avith h^ss distanct? to travel, the impurities 
AVouUl l)i>Jniore^ quickly Avashed from* the «j>late surface 
“hud ei\ to the auxiliary strainer, thvreby not giving the 
more minute*paiticles time to pass through the jdate. « 
^Straiiiers*^are, as a rule^)ut upon the market as guar- 
anteed to ])i;ss so many tons of paper per Aveek. In my 
opinion, the passing |X)Aver of the strainer does Hot add 
to*its^value,*as a stiliiner can be made to pass any quan- 
tity of pulp in a given time. But*AviK the pulp be clean, 
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and perfectly clenj-ed from its imj)iirities? .Tlint is an- 
other question. Certainly, the shorter time the pulp i« 
on the ])late.' surface tin; Ix'tD r it will he eleaned. It 
surely ea.'inot add (o the .leanness of any fibre to 
have its imparities daneiii* upon the strainer jdates f*r 
halt-an-hoiir hefoi'e it is eifher washed ot) or removed 
hy hand; eonse.piently the flat strainer is the pnlji- 
cleanine' machine \\ hen properly eonstrueted. 



ISi’hkM.Vh Lit’> On Mon.- woll-kiiown ]Ki])cnii.iker, wlio is usinjf this 
Sti-aiiuT, \^nlo,s its follow^: — “Jn n'ply U* .\ouis of vf^Unhiv, 1 ifi 

inf<»nn you tlial Itu; KxjKU’iiiu'tital Strainer tilted nji liore luts^.eni tvi)rkiu;' 
eenliniioug\v for the last fortni^djl, kcejmig No. '2, Maeliine ]jas.sin^f 7o0 

to sot) jx-r hour ch an papei- pulp I hrongh pliite.s half iVo. '4iind ti!. 

This Strainer occupies very little .sjiaee, aiul, with its’ettii^ininuis ovn- 
ilow to the Auxiliary, 1 enisider it to be on ‘ of the be.;it in eMsUfcnei". ll.u' .y 
Strainer plant been less extensive I wouM have liketl t(» anply .t to all our< 
niiieliines." 

It is a well-knor\vji tact, that whcii,rovolvi:i;>' st*i\aiiu;rs 
were adopted the pg.punnaker soon found out tliift:*'thoy 
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had one great drawback : that was, they were continually 
working-in th(‘.ir own rejections, which in a very short 
tinK‘ rend(‘red the vat a mass of j)ollntion, necessitating 
eith(‘r a .sto[)|)age tor washing, or making dArty paper. 
Gf coni'se the makers of such sti*aiii(‘rs ^oon saw that 
something must be doia* to cur(‘, or at least mitigate, this 
evil, and at on<;e introduced the jiuxiliary oi‘ flat strainer, 
to work along with the revolver by having a (‘ontinuous 
stream of pulp passing from tln^ one to the other, which 
to a great extent counteracted this tendency. Rut still 
this looks very like as if die flat strainer was the dirt 
remover. 
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lyiEOHANICAL DEPARTMENT. 

I iioV (‘nt(‘r upoif tin* M(‘(*hani(‘Rl DcpartiuAit, 
which will, I 1 h>|)(‘. he of interest to my iv{Kl(‘rs, ns 1 
will trv to (leserihe what at least was m^w to me, ami 
what 1 took a special int(‘rest in, (lnnii«: my sojourn on 
th(^ rontinent. Ami it is surprisin’^', indeed, how much 
ther(i is to arrest the atttaition. Papcaanaking machinery 
of all deseri})tions, which has been constructed in Scot- 
land, can he seen at work, with a curious comhination 
of British and foreii>:n systems, in pei*le(;t hailnony with 
each other. wi:!i the best results. 

1 at tirst intemled to enter u])on a deseriptioii* of the 
materials now used for the production of all classes of 
pa})er, from the finest air-dried to the common news and 
shop papers ; but, upon mature consideration, 1 decided 
to omit rags,” whi(di Inave already been fully described 
ill one of my previous works calUid ‘‘The Practical 
Papermaker.” And as the matter would only be to a 
gi’eat extent a rejietition of what has already been before 
the trade, I have; confined myself* to what I consider 
new and i^-to-date, and therefore of greater importance 
to my readers. 


Conical Engines. 

The* existing (Conical refining engines arcNnot all 
^iconomical. Much, has been said and written as^t« whaC 
^hey can do, and as to their value as mo&ern machines 
for pa])ermaking purposes, l/will try and •explaiuHliy 
experience of these machines, which 1 h^ve carefully 
studie4®and experimented with for thcflast two years. * 
A conical engine, of whatever tj^pe, caimotjbe used 
according to any •written or nrinted instructions. * It 
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bein^ (like 'tlic ciii^ine) dep^Ticlcnt u].)on the 

irfat(Tial used, inudi dejxaids upon the condition of the 
bars in tlie cone and in the body oi* tlie machine. It 
certainly Avill not beat stuff* as I or any other ^practi cal 
])apennakei* nnderstajid tlie ])rn(a*s.s of lH*ating stuff 
Avitli a view to jiroduce a (*(;rtain jiaper ; but it will 
clear out hanks, kn(»ts, or broken paper into a p(Tfect 
fibre, without the slightest ])article remaining, if the 
machine i.s jiroperly used. l>ut wlien you taki* into con- 
sideration the enormous amount of power the niaehim'. 
takes when at full work, and the cons(‘quent (|uantit>' 
of fuel consumed in a mill wlaa-e the power is all steam, 
it conies t<!» be a question of £ s. d. 

I had no means of accurately aseei‘taining the exact 
power ’taken, but 1 made experinumts with one with i] 
view to finding out the difference l)(‘tweeii it and the 
ordinary beating engine. 1 made the (ixpc i-iment when 
I was using cellulose alone, without tlu* admixtui’c of 
niechanical pulj). I had three beating engines of 1000 
lbs. capacity each. Two of these engines were working 
with the roll hard on the plate, and the third one newly 
filled-in, the conical engine not being at work, and the 
turbine running easy with its load. I put the conical 
engine to work, at the same time lifting one of the 
beater-rolls off the plate. The tuihine b(‘gan to. slow 
down. I then lifted the roll of th(‘ second engine. Still 
the speed of the turbine did not come up sufficiently to 
c]o the work until I ])ut more water on the turbiiie, and 
thynit catiie uf) to its correct speed! I then ^ihut off 
the w^ter to exactly the same ai)iount as I put on, 
when the turbine again slowed down; after which*! 
tOv/k olt the conical engine without putting down the 
engine-rolls, But I was glad to get them down as , 
quickly as I co‘ald, as the turbine, immediately went 
off at a^ very dangei-ous speed. 

What power it takes to drive one of these conical* 
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(Miiriiios I r'jnnicit toll — tlmt is, Avhon it is At full Avork. 
But this I do knoAA^ : that in a stoaiii mill it Avill show wp 
vory prominoutly iii the coal ;u*A*oimt. In Scandinavia, 
wIkto tUo ])OAV(‘r is all Avatcr, it does not come to he a 
serious matter, as Avator fli(‘r(‘ is, as a ruh*, unlimited^all 
tlio year round, and of tlie puivst description. 


Paper Machine. 

I Avill n(o\ ti*)' to d(‘scrihc the systcan of pap(‘r machine 
us(‘d, afid best adapt(‘d, for AA^ood |>ap(‘rs. 

In my Ava.nd(M*ings on the (\)ntin(‘nt of Europe I haA\‘ 
seen, and hav(* had und(;r my charge, ])apei’ machines 
of for(*ign make -viz. French, Belgian, and (jcrman — 
as Avcll as niac!iin(‘s of liritish manufacture. But, for 
solidity, and steadiness in running at a high s])eed, 
none could com]>ar(* with thos(‘ made in our oavu (‘ountry 
for the manufacture of any sort of juiper; a,nd loi* tlu! 
manufacture of wood papers, Avdieii constructed fur su(‘.h, 
they Avill compete Avith any in the Avorld. 

Some OIK* Avill i)robably say that I lean rathei* too close 
t() my oAvn [)eople. Ibir 1 must say that 1 am adhering 
to the truth, and giving my jjersonal (*xp(*rience as a 
practical machiiumiaii and pa])er-mill foreman. 

A pap(^’ machine, especially for Avotxl ])a])(a\s, should 
be suppli(‘d Avith a, revohdng sand-trap — tliat is, a sand- 
traj) supported in the c(*ntn* by a b(*am of Avood extend- 
ing from one side to the other, it being kept upright by 
tAvo mov(*i\ble h‘gs or supjmrts on hingi‘S, so.that^Avhen 
AA^ishiiig is necessary, tlie legs can be l(‘t doVn anff tha 
sand-trap loAvered to the lloor at one evj, to facilitate 
the Avashing-out, Avhich may ^^e done in a ieAT'<nidi,\tes. 
The strainers should be of tin; flat tyjx*, and also self- 
cleanij^g, as the revolving strainer is wot at all adapted* 
for cleaning AVood fibre, most of the imptiritfcs bejng 
of a floating nature, and best Avash(‘d from tll(t*^urface 
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of the flat strijiner. The only fault in the present system 
of flat strainers is that they are too lon^, the dirt having 
so far to travel bcdbni leaving the ])late surface that a 
considerable quantity of it is wash(*d through the ])lat(\s 
befbre it ])ass(*s over them and* on to the anxiliar)'. If 
the same plate surface could be ])resented to the ])ulp 
with less distance to travel, it would b(‘ a. decided iin- 
j)rovement, and one which would meet the requirements 
of th(^ ])aper and piil]) manufacturers. 

The breast ol‘ the machine for wood j)ai>ers should be 
high — that is, with a 40 ff. wire which will' present 
about 18 ft. oT papermaking surface^. One inch oi* I’isc; 
is sufHcient, simply because tlu‘ wood lil>re should pass 
on to the travelling wire as soon as possible, with a view 
to prevtfut the mechanical ])ulp g(‘tting time to come to. 
the surface and to float, after l)(;ing thoroughly incorpo- 
rated with tin* other til)r(‘s during its priivious agitation. 
The conch-roll jacket should have a liberal supply of 
water — hot, if possible — wliich [>revents the long wool 
of the jacket catching tlu* woody fibres of the mechani- 
vAil pulp and raising them up to the surface. The wire 
should be abundantly supplied with washing pipes, 
to wash out the tine fibres of the mechanical ])ulp, 
and thus always present a clean wire coming round to 
the pulp. 

The press-i'olls .should be in three sets, for reasons 
previously mentioned ; and I may .say here, that any one 
a(],oi)tiug this three-seis-of-press-roll system sliouKl see 
that ajl tluvfelts^are of one length and one., texture, as, 
ill pra/;tical working, the new felt should be put on the. 
first press, aira* when half w^orn-out transferred to the. 
sec«\id [ti‘es »5 fiyiishecl u)) on the third press, 

^Huch is a matter of (*(!onomy in fidting, as naturally the 
^pressuri' on the third j^ress is not so great as on tite first 
and .second, and tins/ old and comparittively worn-out 
felts suit admirably. 
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I wisl^to say ailittU^ more upon this first, second, and 
third pressing system; that is, I wish to appeal to every 
pai)erma,ker upon this important question as to its 
merits and usefulness in th(‘ maiiufactui’e especially of 
wood paperslas well as ifl the manufa(‘ture of paptA's 
made from other mat(*rials. 

Our old ])aiH*rmakers inslstcnl upon the first two 
(cylinders on the pa])er machiiu' bein^ kept cold, and 
the heat bein;:- rais(‘d on the rest by a ^rjidual ])roeess 
up to the extreme dry end of the machine. The meaning 
of this i5 ])erfeetly nnd(*rsfood, and was in the right 
(lir(^(‘.tion. l»iit 1 am of opinion, with all due respect to 
our forefathers, that, even at the slow speeds they wen', 
ace.ustonu'd to drive tluar machines, the temperature of 
the cylinders was too high at the dry end of the machine 
to produce' th(i desired result. Hence the modern paper 
machine, at the i)resent rate of speed, with three sets of 
press-rolls and the present popular number of (*,ylinders, 
will j)roduce the article our forefathers aimed at. And 
when you take* into consideration the materials now used 
in the manufactun*. of ])aper of the medium and lower 
grades, this addition to the paper machine* will meet a 
long-felt want. l>y this system of pressing with three 
sets of press-rolls tin* temperature of the cylinders is at 
all tunes low, tlu* paper nevtn* being subjected to that 
roaj^ing process whi(^li is common with forced drying. 

I have been in a mill where I saw a machineman 
drying* the paper (18 lbs. demy) upon a 16-cylindef 
machine wkli, 20 tbs. of steam on the J;,augei* I Jiave 
also seen paper fully, heavier than that dried with^l^Tbs. 
3£‘ steam upon the same number of cylinders and at the 
aame speed, but with three sets^ of press-rolk— ^le fcst 
jet pressing fairly hard, the second a little less, and the 
third p*? 0 ssing slightly — the result being in the latter 
case an improved’ paper, stronger and tougher, *with*a 
considerable saving -in fuel. 
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The dryhig cyliiidei'S arc of the drdinary ^khid, hut 
hi some mills on the Continent they have^ an arrange- 
ment of rolls lietween the eylinders wherehy the 
niacliineman can at pleasure miss one or more of the 
])Uper-drying eylinders, thereby turning ttiem into felt- 
drying cylimhTS for the time h(‘ing. Whetluu" this is a 
Iienefit to the ]>aj)er manufaetiirer or not, I leave my 
ix\a(lers to judge. 


Water^-Power. 

Water in Scandinavia, being so j)lentiful and of so 
pure* a (jiiality, ought to be a s()ure(‘ nf great wealth 
to the nation, as it naturally takes the place of coal in 
suj)j)lying power, and is most suitable for jiapermakiijg 
purposes. The Xorw(‘gian says that his country is a. 
V(‘ry ])oor one ; but he forgets to say that it is so only 
from an agricultural point of view. Noiwvay, in natural 
])osver, is exceedingly Avealthy ; and capitalists, o1‘ what- 
ever nationality, who emliark in manufacturing indus- 
tries, wdll at least obtain cheap power in abunda.nc.(‘. 
The natives are industrious and intelligcait ; tin* schools 
and otlna* (*ducational institutions 
are first-class ; the (dimatc; is 
magnificent; and there is an 
upper class Avho, for kindness,, 
and courtesy, Avill stand com- 
parispn Avith that of any oth(*r 
couvtry.r' Thdv is none of the* 
flee(vng and mish^ading AA^hich is 
so common hli othvv parts of the 
CdwitiiKfht'of Europe. 

The principal motor in Scan- 
dinavia is the turbine. This piece 
of inachin'ery was at one time 
ilniiorted ; but of late years th<; ■ 
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Scandin<aviaii lalfc produced at lA)inc soim*, very 
turbines, ^diich (•oin])cte most favourably with the 
(Tcrnian article, find ar(‘ only rivalled by the Swiss and 
AiiiericaB tiirl^ines. As a •■iile, tin* wat(*r l)(‘in^ un- 
limited all Ihe y(‘ar round, tln‘ turbines laid down fire 
^^e.neridly ji;reater in power than what is immi*diately 
reijiiired of them ; whiidi meiins that, when (‘xtension ol 
business is (‘ontmniilated, the additional macliinery is 
put down and connected with the (‘xistinjj; power W'itiiont 
any interference with th(‘ orieinal motor. 

I have visit(‘d, and have* seem on my travels through 
iSonvay, many valuahie water-))ow(a‘.s, not lar remoV(‘d 
Irom rail and sea, which are i‘unningto wasted no advan- 
tag(‘ being tahc*n of them. And 1 liavi* ott(*ii thought 
that if cotton, wiadlen, find other mannfaetoriej? wdiich 
depend uj)on st(‘am-power were planted down b(‘sid(‘ 
these waterfalls, what an annual saving ivould be made 
— that is, if the raw nuiterial i*ouh] Ixi imported into 
Norivay as cheaply as it is done into England or Scotland. 
At all events, th(‘ wat(‘r is abundant and of the purc'St 
descriidion, lit to enter into the manufacture of any 
class of goods, l)r(‘wing and tlistilling included. 
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CHEMICAL DEPARTMENT^ 


Tub-Sizing. 

Tiil)-sizu(l papers an* now inueli inoiv eoirnno!! than 
they used to lx*. At one Hnie only hi^uli-class j)apers 
were tub-sized, but now eoniparativcdy eoniinon pa[)ers 
are siz(‘d ,'n this way, and, oAvin^’ to the cheapness of 
these papers, jiii economical system of sizing tliem is of 
value /() tlic‘ paj)er nianulaetnrei*. Foi* such papers I 
have, from my experienee, prepared a ch(‘ap sizing (‘om- 
position, as follows: — 

Two woo(h‘n boxes or tanks, lined with lead, are 
placed on a Iiigli lev(*I abov(‘ tli(‘ sizer, the ca])acity 
of each l)(‘ing .‘id cubic fe(‘t, and each of which will 
contain enongli size, Avhen full, to size P)000 lbs. of 
])aj)er. Tlie contents of one of these b()xes can be in 
use for sizing while the other is in preparation. Dis- 
solve in (^ach of them 1 cAvt. of gelatine. Do not alloAV 
it to boil, as it Avill turji black, but dissolvb it lyider 
the boiling point. After it is thoroughly dissolved, 
t.ak(? <S4 lbs. of starch, and mix it up in cold AA’liter to 
the consist(‘ncy of cream ; then gradually add the^tarch 
to tlm g(;Jatine^ keeping the solution jui-^t jLinder the 
•boiTinj;^ j)otnt, Avlien tin.* starcli will swell and burst uji 
forming ApaF^tim, 

• This comj)osition will size paper AV(dl and cleanly; 
land, if the sizing is done on the paper niachint^^it will 
n(;t stick to'the caltiiidei’s if j;ightly done. 
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Bleach Test. 

Pound 50 gTh. of bloaehinsr ])owder in a inorttir, ]>ut 
it into a, ^ru(•il)lo, and just cover if witli cold water. 
Wash the inorf-ar, and (anpty th(‘ ])l(*aehiiig powder in the 
crucible into it, addinij!; a. little hot water. 'Fhen ])ound 
them. I)('eant from the mortar into a burette till it 
contains 1000 ^rs. of bleaeliiii”- solution. Take 1 »r. of 
Potassium F(‘iTieyanide, and dissolv(‘ in half a wine- 
glassful o^ water. Now s])ot it on a clean white plati* 
with a glass i*od. Fill a basin (juarter-full of water, add 
12 drops of Sulphuric Acid, then heat. Now weigh otl* 
78 grs. of Protosulpbate of Iron, and dissolv(‘ in a basin 
of water. When the Pi*otosulphate of Iron is dissolvial, 
a(W cold water until tin* basin is three-quarters Tull ; 
then add the bh^ach solution from th(i burette, stin*ing 
with a glass rod, and spotting a dro]) from the basin into 
a di’op of th(‘ ProtosuI[>hat(‘ of Iron solution till it ceas(‘s 
to turn blu(‘. It will take 55*4 of the burette to do this. 
55-4) 2000 = 36*10 % of Chlorine. 

Phlorogusine. 

This, *418 attest for mechanical pulp, is unrivalled for 
delicacy. Take 2 grammes of Phlorogusine ; put in a 
close^stojT|^ered bottle, add 25 cubic centiim^res ol 
Alcohol, and cubic centimetres of Concentmted 
Chloric Acid (U C J.). It is best to keep this^soliition 
in^a dark-coloured bottle and away Irom the*light,*Jis 
th^ light destroys its (lelicate elTect. 

^ I may mention that the best Avay to make up this 
solution ^ to confine yourself to snmll (jiiantities ; that 
is, make up as small a quantify as possible, with a vie>^ 
to having the solution aljvays fresh and ready foF Crse. 
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China-Clay. 

This being an article which enters to a cj)nsiderable 
iixtent into the inanutiu^tute of paper, ^deserves some 
space to describe its composition and usefulness. Many 
people outside the paper trade have the idea that china- 
clay is an adultrant, and a source of great profit to the 
paper manufacturer. This is a mistake, as much of the 
beautiful satin glaze on our highly-glazed papers is in 
some measure due to chimi-clay ; and the cl6sc, easily- 
written-upon paper, which has an even and smooth 
surface, .is partly due to a small percentage of china- 
clay being used in its manufacture. 

Tf .we consider the loss of china-clay in the process of 
paper manufacture, we will find that the paper manu- 
facturers who use it hav(^ not siudi a handsome margin 
from it as is generally supposed. Taking the price of 
the best brands of china-clay and the present price of 
finished paper, we come to the conclusion that china- 
clay is not an adultrant, but an essential material in the 
production of a well-finished paper. 

The best brands of china-clay must be free from grit, 
and have all the best carrying capacity — that is, the 
clay should be in so finely-divided a statd that^ it will 
adhere to the pulp without being separated during the 
process of manufacture, as, whenever an excess of china- 
clay is used, it will be found lying in .the sawd-traps, 
and, in all over the wet end of, the mt^chine. This 
isT'delibtfrate waste, and, where such exists, the original 
quantity sly^Mild be reduced, or the matter investigated 
tig* fin^- why the fibre is^not currying the proper quantity 
to finish the paper. 

There are several tests for china-clay, which^it will be 
]betteF to enumerjyte in detj^il, as follows : — 

IjNt sample is submitted, retain it, and iudee vour 
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consignment from tiie sample sent— that is, if tlie sample 
sent meets your requirements. We will therefore^ 
suppose that the sample submitted Avill l)e taken as a 
standard. • 

Place 20 gitiins of this ^andard on a piece of glai^ 
along with 20 grains of the stock or bulk of the china- 
clay received ; tlum rub both into a paste, and test 
each by the feel for grit. If there is any grit in the 
clay, it (;an be felt at once. It is also very inn)ortant to 
judge of the c.olour. Place a small quantity of the. 
standard sample and the Consignment in two small 
heaj)s, as close to each other as possible, without mixing 
them ; then press both flat at one operatiofi with a 
piece of glass. The line where the two samples meet 
wjll at once indicate, any diiferencc; in colour.' Of 
course there are difficulties in judging colour in this 
way, as sometimes the china-clay is dyed with an inferior 
quality of ultramarine, making it aj)j)car to the eye to 
be a very handsome article. But, as a rule, these dyed 
china-clays are of a very inferior quality, and, in testing 
for grit, they are generally discovered, as they contain a 
certain amount of sand and dirt, which can be easily 
detected, and which is foreign to the best brands of 
china-qjay. It is scarcely necjessary to add that goods 
adult^ated in this way do not emanate from the best 
chin#-clay merchants, ^ut from unscrupulous specula- 
tors, wilt whom the paper manufacturer is seldom 
induced to do* business. 

If chilla-olay passes the above ordinary'tests in a satis- 
factory inanner, you piay rest assured that you*havq got 
thfci article you desire and have contracted 4or. 

China-clay is a chemiS&l compound of «ilt(m a^^d 
alumina. It is understood, as a rule, that,^as the per- 
centage isf alumina in china-clay increases, the soft oily 
feel increases in ptpportioii. The quality of *chifla-clay 
■differs much, and depejids not only on the mihe^it is 
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taken frorli, but on* the cleansing trlatinent it receives 
•before it is put on the market. , 

The analysis of china-clay may be of interest to some 
of my readers. It is the work of a thoroughly-qualified 


6hemist. 

t 

1 

Silica 

. 46 per cent. 

Alumina 

. 40-47 „ 

Oxide of Iron . 

. 0-38 „ 

Lime 

. Absent. 

Magnesia 

. Slight traces. 

Potash . . *. 

. 1*27 per cent. 

Organic Matter 

. 11-88 „ 

Another analysis from a different mine. 

Silica 

. 47*20 per cent. 

Alumina 

. 38-80 „ 

Lime 

. 0-24 „ 

Magnesia 

. Absent. 

Potash . 

. 1-76 „ 

Soda 

. Absent. 

Oxide of Iron 

. Absent. 

Manganese 

. Slight traces. 

Water . 

. 1 2-00 per cent. 


The above is sufficient to show what a goad, china- 
clay, suited in every respect foi;, paper finishing, jeally 
ought to be. 

But the most important features which the paper- 
ma^er l^as to<consider in china-claj^ are, its percentage 
of 'moisftire, its colour, its freedom from iron, and .its 
adheSive qiiolities. In using china-clay as a surfacing^ 
^gfentern the manufactfire of^paper, care should be taken 
tW no excess should be put in the engine, as only ^ 
certain quantity will adhere to the pulp, and afiy excess 
js lost in the process of manufacture.* It is very difficult 
•to dffiiermine to a nicety the quantity which the different 
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materia]^ will carry without injuly to thwi* texture. 
But the p^ermaker can, as a rule, judge pretty accu- 
rately as to the quantity which can with safety be put 
into the different thic'knesses of papers which he makes 
with a view! to get the llesired result — that is, of ftel 
and surface — without injury to the hulk or strength. 

Much could be written on the subject of china-clay ; 
but I consider it sufficient to point out a simple method 
of examination, which can be adopted by the youngest 
workman in the mill, ancf which will prepare him in 
future for more elaborate examinations. 
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POSSIBLE IMPROVEMENTS. 

1 have many times experienced (when running the 
paper machine, and since I* have acted ^s paper-mill 
foreman) a difficulty in bringing forward the paper 
uniformly-pressc‘d at one operation to the calenders — 
in many cases the web of j)ai)er being over-dried at 
one side and insufficiently-dried at the other, the fault 
arising from unequal pressure with the press-rolls. It 
is the practice in most papep mills for the raachineman to 
jjress the front side, and the machine assistant to press 
the back i^ide, the consequence being, upon many occa- 
sions, an unequally-pressed paper and a complete mess at 
the calenders until the presses are adjusted and the 
paper is pressed uniformly on both sides. 1 would sug- 
gest, as a remedy for this evil, that both sides of the press- 
rolls should be 
connected, so 
that the pressing 
can be done from 
the front of the 
machine by the 
machineman 
alone. 

This could be 
managed on the 
^saniQ principle as 
a c'^jlinder felt^s 
ti^-eneJ up — 
that IS, wkii a 
clvtclf 'arrange- 
ment on^ both 
ends of the cross-*” 
shaft— so* that, 

^vhen*changing a felt, the one sWe of the press-roll couldi 



PRESS ROLLS WITH IMPROVED PARALLEL 

UR TRAMS LIMITKO, SCfeNNIS, EDINBURON. 


Lip%4a 


OIAR. . 
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be raised* without interfering with the other* side. By 
this arrangeiiient, a perfect and uniformly-pressed papef 
at one operation would be the result, saving at every 
alteration •of the pressing a considerable quantity of 
broke— therelfy avoiding foss to the employer as wcfll 
as annoyance to the inachineinan. Tt is in these little 
things that a saving can be effected. Nothing should 
be considered of so little importance that it is not worth 
adopting, when 't has a tendency to produce perfect 
paper, and to add not only to the comfort of the work- 
people but also to the daily production of the mill. 

I have had the question of automatic leading of the 
paper under consideration for some years, and iTave come 
to the conclusion that it can be done — that is, that the 
paper (!an be led automatically from the wire to the first 
press in the following manner: — The ordinary wet felt 
remains intact, and a second felt of a somewhat more 
open texture passes between the top couch-roll and the 
wire (consequently over the pa])er). This second felt 
passes on and under the top roll of the first press ; that 
is, 'the paper at the first press will be pressed between 
two felts, the leading being accomplished on the same 
principle as on the single-cylinder machine. This pro- 
cess can also be continued on to the second or third press 
by a series of felts (but I do not approve of the matter 
being carried further than the first press, as it will make 
no materiaNifference to the paper but what the other 
. presses will obliterate), and it will certainly prevent thct 
possibility of any fibre being wasted at the '^ire-^^he 
vwhole being carried* to the first press-roll, wlierj ^any 
* broke can be cleanly collected ^and sent^oack to the 
beater. It also has the tendency to completely bblile- 
jrate the wire mark. It does not involve any considerable 
alteratioisi of plant, nor does it create anjf great expense, 
and the subsequent saving of material ts a very importairt 
•consideration. 
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If rough-surfaced imitation hand-made paper’s are de- 
sired, this system facilitates their manufact ire, and pro- 
duces the re(]uisite article at little cost, the extent of the 
pressure on the first press vf^fyirig the roughness of the 
surface on both sides of the paper. 


Couch-Roll Brackets. 


Couch-roll brackets on wide and large paper machines 
stand in need of some improvement, the top couch-roll 
being so heavy that the machinemen experiviiuce some 
difficulty ill taking off and in putting on the top roll 
when changing a wire. Could not the top couch-roll 
brackets be made with a joint or hinge near the framing, 


so that the top 
couch- roll could 
be lifted clear of 
the wire, leaving 
suflScient room to 
lift the under roll 
when putting on 
the new wire ? 
The top roll could 
be lifted with a 
chain-tackle, and. 



when the wire 
was on, it could 


ELEVATION OF IMPRC/VED COUCH-ROLL BRACKETS. 


■ERTRAMB LIMITED. BOIENNER. IDINBURp^ -V 


be lowered down gradually and exactly at one operation 
^ into its place iLpon the wire, thereby javing daniage being 
ddne to (he wire by the twisting and shifting of the top 
rolf to get to go up on the wire* in a parallel manner. 


“Doctors” on Cylinders and Calenders. 

This cannot‘rightly be called a possible impfSiovemept, 
hs it is an existing one, and one which deserves tibe 
attention and consideration of baner manufacturers wh# 



51 


, WOOD PULP ANb WOOD-PljLP PAPERS 

have no# adoptedSt. In mills whefe mechailical pulp is 
used, doctons on the cylinders are absolutely necessar;^, 
as, when the paper comes in contact with the heated 
cylinder ^however low the temperature), the minute 
particles of risin contained in the mechanical pulp mSlt 
and adhere to the cylinders; and where there are no 
doctors, the surface of the cylinders assumes a rough- 
ness which in time renders them absolutely useless for 
drying purposes, and causes them to pit and mark the 
surface the paper, rendering it almost unfit to be 
flattened at the dry end of tlie machine. This roughness 
does not altogether consist of rosin, but is composed 
of fine fibre, .which the rosin draws with itTfrom the 
surface of the paper while in the act of adhering to the 
cylinder. Consequently the application of a doctor 
not only keeps the cylinder clean, but it reduces the 
tendency of the rosin to stick to the cylinder, as, wher- 
ever there is an accumulated mass of sticky matter, the 
paper has a greater tendency to adhere to the cylinders, 
and deposit a larger percentage, especially of fibre, than 
whfen a perfectly clean surface is presented to the paper. 



DOOTOR8 ON DRYINO CYLINDERS. 
BKRTRAIIM LMITIO, WUHNU. CDiNBUROH. 


Thesetdoctors require to be fitted to tbfe cylinders very 
•ocurately, and the doctor blades shoidd not be too*hard^ 
fte, U: die first case, if noji accurately fitted, they areTiabU 
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to miss portions of tfie cylinder, whiclf is very objection- 
able, this having the tendency to send awayAi portion of 
the web rough and “ cockly ; ” and, in the second case, 
if the doctor blades are too h^rd, they are liable to cut 
into the cylinder surface, which might » permanently 
roughen them, and render it necessary to have them 
turned and polished again. But, by care and a little 
looking after, all this can be avoided. 

I generally made it a rule to note, as they came under 
my observation during the week, any little thipgs which 
might possibly impede the progress of the work, and at 
the end of the week, when the mill was shut, have them 
put right ' This system, I must say, saved me a con- 
siderable amount of trouble during the working days of 
the week, and was the means of preventing stoppages. « 

My own opinion is, that if I were a millowner 
I would have a doctor on every cylinder on the 
paper machine. Doctoi*8 keep the cylinders clean, and 
absolutely prevent the possibility of a piece of paper 
sticking on them. 1 have seen much broke made, and 
much trouble caused in the night-time, before it was 
discovered that a damp tail-end of the paper was sticking 
on the cylinder and making a slight crack on the edge 
of the paper, which broke at the calenders. Jf the crack 
is large, it is at once discovered ; but these littk ones, 
caused in the manner described; are very difficult to 
find out, especially at night. 

' Aft to doctofs on the calenders, it is a mystery to me 
wb^ the^, have not been universal *year^ dgo.*^ 1 have 
seeifjin^.my experience, many tons*of paper sent back to 
thf! mil} fcf no other reason Jhan calender stamps. And, 
b^r m m\nd, this was no fault of the machineman, as 
at the end* of every break the calenders were thoroughly- 
cleaned. pf course, paper will occasionally brdfck at tjie 
papQ];machine (an*(i there are a thousand-and-one reasons 
for it doiner so. which are discoitered bv the machinemaff 
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and cilied by hiM) Still a certain amoutit of broke 
must necesi^arily be made before the cure is effected, aiTd 
every time the paper is lea through the calenders and 
on to the* reel there will be calender stamps. 
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All the \yontinentifl mills have a doctor on each roll, 
effectually preventing the possibility of stamps, and send- 
ing the paper on to the reel perfectly clean, which is a 
saving of a large percentage of broke, besides fj,cilitating 
th<i work in the finishing department. By^ the adoption 
of doctors, the danger to the fingers is considerably 
lessened, and the paper easier led through the calenders. 

I may also mention that I have seen, when making 
thick highly-machine-surfaced card-papers, such papers 
considerably damaged by wool marks on the surface 
— that is, detached threads or fibres of w^>ol from 
the cylinder felt coming off with the damp paper and 
sticking to, the calenders, and consequently marking the 
surface of the paper to such an extent as to render it 
retree, if not broke. These woolly fibres are very diffi- 
cult to see during the night ; but, by the aid of doctors 
on the calenders, this is completely remedied. In fact, the 
small cost of adopting doctors will in a very short time 
repay the paper manufacturer, and save the machine- 
man much trouble, by allowing him and his assistant 
(if the paper is troublesome) to devote the time usually 
taken up in cleaning the calenders to the quicker dis- 
covery of the cause of the breaking, and an earlier cure. 

I am aware that some mills in this country have 
adopted doctors on the cale nders, and I afn sure that 
what I have said as to their utility and economy will be 
borne out by those employed therein. 
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REMARKS. 

I am not sufficiently a cf)mmercial man to discuss tfce 
question of foreign competition ; but, as a practical 
papermaker, I may be allowed to ventilate iny opinion, 
which, I may say, is based upon a close study of the 
matter, and keen observation as to what the foreigner is 
doing. The foreigner has certainly many natural ad- 
vantages ^in the shape of unlimited motive power and 
comparatively cheap labour — I say, comparatively cheap 
labour ; but I do not think this should be Jtakcn into 
account, as the difference in wages is so little that it 
comes to a very small item in the exj)enditure of a 
paper mill. I am, therefore, of opinion that the advan- 
tage of competition does not lie in that quarter, but in 
the foreigner’s indefatigable industry, and his adoption 
of the most modern plant and the best mechanical 
appliances for transporting his materials from one de- 
partment to another, which means a saving of labour, 
with the work done better and cleaner. His machinery 
is of the most modem type, and is fitted with all the 
latest improvements for economy of production and 
efficiency flf work. 

Ij the foreign mills^ou will not find any of the obso- 
lete and ibn^cDt paper machinery which is so abundant 
in our>own country; and I think, if papermakj^ would 
keep up^i^h Jthe tjraes, by adopting more mo^rn pjant* 
Ijetter suited to their requirements and to the material 
Tjfhich tliey are now compelled to use, we wcuilchiet hear 
so much of forei^ comjJWition/ But, so lo]jig*a^w^^go 
on using the old rusty tools our fathers were getting * 
tired oLsc long will we hear of other people gettiijg in 
ffont 01 us and driving us out of the markets# of tl^e 
world. 



56 NOTES Ol« THE MANUEACTUBE OE 

il 

I knew' an active [and intelligent paper manufacturer 
who would not consent to cliange the wjj'sels on his 
paper-machine cylinders, although the number of cylin- 
der felts destroyed every year by the wheels b^ing bolted 
on to the end of the cylinders was pointed out to him. 
When the felt began to travel, it got amongst the wheels, 
and was not only cut, but greased on the edges, which 
continued for days to make broke by greasing the edges 
of the paper; whereas the trifling expense of putting 
wheels outside the framing would have been repaid in a 
very short time. The foreigner does not heState one 
moment over these things, but goes into the matter at 
once, whfiT’e anything can be saved and economy in 
working assured. 

Until we come up to the foreigner in the equipment 
of our paper mills with a view to economy and efficiency 
of production, we had better say as little as possible 
about foreign competition and its results. 

I may possibly be told that my ideas of meeting 
foreign competition are rather expensive, and, if adopted, 
would mean extraordinary alterations and consequent 
large expense. Yes, the process will certainly be at 
some considerable cost in the first instance. And it is a 
well-known fact that there are paper machines and other 
paper-mill plant running at present in this cquntry 
which should have been in the, scrap-heap years ^go. 
But, if we look around us, we can see at a^ance that 
the modern and up-to-date mills are the successful ones, 
and,that^the alitiquated affairs are gradually dropping 
ouf of eiistence, which amply proyes that I am^ stating 
the triith. ^Aud, to further confirm this, we must note ^ 
thd fact ‘tl\at the foreign miJib which most successfully 
compete with the British papermaker are the mills of^ 
most modern censtruction, fitted with all the l^^est im- 
provements for economy of time and material, and for 
facilitating a large production. 
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I endeavoured in this art^le to puj? before my 
readers alVfhat has come under my observation relating 
to money and labour-saving improvements, and, before 
concludi^jig, T will de- 
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scribe a fea^re which 
I think is worthy of 
notice : that is, the 
latest system of driving 
as applied to the paper, 
machine. 

Many* of the paper 
machines on the Con- 
tinent which have been 
made in this country, 

^8 well as those of 
Continental makers, are 
driven by the vertical 
system, which 
two lines of 
extending the full 
length of the papei* 
machine. The first line, 
which is driven by u 
belt ^irect from the 
steaiji - en^ne or the 
tuijbine, as the case nr^y 
be, is hui^ upon wall- 
brackets at as great a 
height •from, the, floor 
.as sp^ce Vill penjiit; 
the second line of 
shafting is placed upon"* 
stool - brackets resting 
onthe4oor. Upon both 
fines of shafting are 
conical driving pulleys, so that the machineiBSin can 
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alter his d\:aw8 with ^fche greatest ease and accur^.cy for 
the different thicknesses of paper which he is galled upon 
to make. This means an enormous saving of belting, 
no packing being used. Connecting up every section of 
the paper machine is a cross-shaft, driven by bevel gear- 
ing from the under line of shafting. This^ method has, 
in my opinion, many advantages over the horizontal 
system of driving a j)aper machine. The floor space is 
less encumbered, and the belting lasts longer (it being 
vertical, and lighter belting does the work). The draws 
can also be adjusted with sych accuracy that the steadi- 
ness of the various sections cannot be excelled. With 
the horizontal system, we have the pulleys covered with 
pieces of felt, Avhich continually keep coming off or 
sticking to each other, and forming lumps upon the 
pulley, thus making a very unsteady drive, which, if ft 
does not actually cause broke, makes “ cockly paper, 
the tension of the paper not being uniform. 

Of course, when I mention the under-line of shafting 
on stool-brackets, it must be understood that I do not 
mean a continuous line, but a broken one—a break at 
every section, I may here also state that a machineman 
(when he becomes acquainted with these draws, or the 
changing of them) can with the utmost accuracy set 
them all for the paper he is about to inakitj before he 
starts his machine, which means a clean start-off, with- 
out any changing of draws while the paper^ja- running 
into the pit 

It'nowfcel inclined to finish this ''article with a few 
remarks %\vhicli, may prove useful to my young friends 
in thepapei trade, and'whicW ill be devoted to them 
.and! thkiv interests. I may say that the young paper- 
maker of the present day has to contend with a cl^^ of 
difficultj^es almost unknown to our forefathers. In add^ 
tipn tc being a skilled papermaker, who must have a 
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good Jy^ctical esjperieiice in the use of all/thfe most 
modern up-to-date materials ^hich enter into the 
manufacture and composition of fine papers as well as 
the commoner sorts, he should also be able to understand 
enough of chemistry to lie in a position, at least, Jto 
conduct simple experiments and tests connected with his 
business. Many mills cannot afford to keep a thoroughly 
practical chemist (not having sufficient work for one), 
but at the same time find it necessary to have some one 
on the premises who is capable of conducting these 
examinations with a degree ^^f accuracy, and who is able 
to determine correctly if they are being supplied with 
the article contracted for, and what is best .and most 
econoinicalljr suited for their requirements. 

The young papermaker who has an ambition to rise 
in his profession has many difficulties to contend with — 
many more than his predecessors had — in consequence 
of the frequent changes that are taking plafte, which are 
of a varied character. In the days of our forefathers, a 
man who had sufficient education to read and write 
and be able to figure a little, combined with a thorough 
practical knowledge of his business of papermaking, was 
eligible to fill a position of responsibility and trust in the 
mill. And I must say that, judging from the old paper- 
makers I harve seen and those I have heard of, they were 
shrewd hard-headed Scotsmen, with their heads screwed 
on the right way, It^was in these days that paper was 
made that proved the lasting article. But ^ngs are 
now veny P^ch altered ; and if one wishe^p get oiJ 
he must move will the times, as what w^s^suite^d to , 
the requirements of^ the old papermakera^il^nof, and . 
cloes not, satisfy the'^moderfi paper mk^rmfacturer. 
Hence the*young papermaker must ask hfmseff sdme* 
and vital questions a^ to* his future 
as, What do I require, independent of 
my practical knowledge and skill in my business of 


ve^ ijpportant 
guidance, such 
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papermal^g, to fit me in an efficient manne/" to fill 
a position of trust and responsibility in q^mill? 

Well, I will try to give you the benefit of a little of 
my (?xp(irioii(*c, some portions of which I have a lively 
ru'iollection of gaining. Yoif must not gei the idea into 
your head that the life of a paperrnaker who has spent 
much of his time abroad has been a bed of roses, as it is 
by no means such. You have, first of all, the language 
of the country to contend with, and the nature and 
character of the natives to study ; — that is, if you wish 
to get along with them, you must not only learn to 
like them, but you must learn them to like you. And 
when that is accomplished, the whole matter is plain. 
Wherever you are placed, you will require to have a 
fairly liberal education, and an ambition to thoroughly 
master the practical details of your business of paper- 
making through every stage. You must not only study 
how any given part of your work can best be done, but 
how it can be so done with the greatest economy. This 
economy must not only be applied to great undertak- 
ings, but also to the most insignificant details in the 
working of the mill. Nothing which comes under your 
notice should be considered of so little importance as to 
be overlooked or neglected, as the times we live- in de- 
mand the utmost economy. There is such A ^small 
margin of profit in the manufacture of paper at, the 
present time, that the economy which vjas liecessary 
under fe^^er circumstances is now of much greater 
impgrtaiii'c. When prices for the manufactured article 
are *^50 loV, the profit comes out pf the economy, or 
rather*tB^s*e^iromical working, of the mill. This economy 
do^ iipt*o^ly mean the actu'Rrtaving of material which 
'might go to waste, but also consists in producing the 
best ipossible article in the shortest possible tiysie, and 
making thfe very utmost of all the materials entrustecl 
to yotf to operate upon. 
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To in your profession, you w,Jll find itAecessary, 
in the firsKplace, to possess a knowledge of the raw 
material, and, if you have a tendency in that direction, 
you will find it a most interesting study. Get samples 
of the variou^ sorts of rags ; examine them — their t^ix- 
ture, their character, their strength ; form your own 
opinions upon them ; then consult one who is older than 
yourself, and whose experience wari’ants him in guiding 
you if your oj)inions are at fault. You should also 
acquaint yourself with the various processes through 
which esparto, stniAv, wood, \ind other fibres i)ass. Ex- 
periment for yourself at your home. Do imt act rashly, 
but take time ; and, whatever the question iu, think it 
out, examining not only the foi\ but the (ujaimt. Be 
at all times courteous and civil to the workmen who 
are older in the business than you, and listen attentively 
to whatever opinions they have formed of anything 
new which has been adopted in the mill. Examine 
the matter in question, and see if your own opinions 
coincide with theirs, and judge accordingly. Upon no 
occasion set yourself as an authority upon any subject 
until you are thoroughly matured and fully understand 
what you are talking about, and even then you must be 
very cfireful. I strongly advise calm plodding, careful 
study and observation, and quiet unobtrusive manner, 
as « sure means of success. 

ThAe are many things upon which one co^ /idvise 
the youltg papcnniiker, but these can best be^discjissed 
«s thepcc^sion denninds; and, in whatever positit^n he 
hi placed in the mill, he will always ha^T^ head 

convenient, whb will at all* times be please^ to gatjiim 
out of a difcculty and advise him for the l^est. Avoid* 
d l inilination to get speedily out ol^ the mill. ■ The 
sound of the belUpomes quickest to those wBo are most 
interested in their work ; and, by such exemplal'y con- 
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duct, you •will not. only be a pattern in stinulating 
Others, but will yourself be commended. ‘J' 

I might stretch out this article to unlimited dimen- 
sions, but it TFould serve no good purpose ; I have 
conveyed my ideas and experiences in as^few words as 
possible; I have adhered consistently to my own ex- 
periences, having neither taken from nor added to them, 
but have given them as best I can ; and I hope that 
they will be received in the same spirit as they have 
been offered. 
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HIGH-CLASS DUPLEX PAPER. 

To produc*? a hi^rh-class Duplex Paper, the old systiin 
of running a stream of coloured j)ulp over a brown or 
grey ground has been much improved u})on. The new 
method makes a perfectly uniform paper, completely 
free from lumps or inequalities. 

The paper machine for the production of high-class 
duplex papers is a combination of the ordinary paper 
machine and the cylinder machine, with this advantage, 
that the cylinder machine can at pleasure b(rdeft stand- 
ing while the paper machine can go on and make any 
ordinary paper. The duplex part of the machine can 
be attached when desired. 

This machine consists of the ordinary paper-machine 
wire and wet felt ; but, instead of the paper passing on 
from the wire to the wet felt proper, it passes on to a 
felt directly above the wet felt, and placed between the 
couch-roll and the first press-roll. This felt has an in- 
dependent drive and no press-rolls r-it being simply a 
carrying felt to convey the pulp from the wire on to the 
entrance tg^the first press, where it is joined by the layer 
of jmfp from the wet felt proper, which receives its 
supply of pulp from drum or cylinder underneath the 
wet felt, exactly the same as on a cylinder machine. 
The two layers of pulp meet each other at th^/Sfst* pres^ 
where fhej -are ^ined together, and carried on the 
'^achiue to the dry*end as a perfect duplex paper-i The 
■colour can be arranged Jo suit tjie paperffia^t^^ lie can 
run any colour he chooses,* both on his wir9and-<rD^hi8 
cylinder~the top side being one colour an^ the under* 
j^e aiik)ther. 

I have seen dn endless variety ’of coloured papers 
made by system, Aind some of them for envelopes, 
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which {ojf .opacity apd beauty could *not be spf passed. 
This is an addition which can be made tO' any paper 
machine at so trifling a cost that (taking into account 
the beautiful papers which are ])roduced by itj' it is not 
wprth considering. The beauty and utility^of the system 
is, that any tint you desire can be given to either side of 
the paper — not in the rough and spotty way which is 
done with duplex wrapping paper, but in such a perfect 
manner that it is impossible to detect where the two 
colours come together. 

The favourite colours used are mottled under side — 
that is, mottled grey, mottled red, and a great variety of 
mottled coh^urs, with blue, red, green, and, in fact, every 
possible shade of colour on the upper side. These 
papers, when made from wood fibre, have a handsom/^ 
appearance, and arc very strong, and well adapted for a 
high-class envelope paper, as well as being a novelty in 
fancy note paper. 

The fine brands of wood fibre, when properly treated, 
produce an astonishing variety of papers, for which the 
character of the material is well adapted, and into which 
it can be utilised with the greatest economy. Envelope 
papers, when made of this material, have all the best 
qualifications which they should possess — that i?, great 
strength, absolute opacity, and a surface appearance 
which takes the eye admirably. 
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FINISHING PAPER. 

The tinishiiig departmeiife in a Continental paper mill 
are conductecl on somewhat different principles from 
those of our home mills. As a rule, there is no machi- 
nery in the finishing house except the guillotine and the 
folding machine. The cut paper is placed upon a waggon 



at the •cutting* machine, which, when full, is^m^eyed^ 
mechanicfdly by a \jire rope to the finishing house. Jhe 
PBan at the Cutting njachine sets this waggon iti motion, 
Sjnd, upon its arrival at the proper place ift tlf^^ishing 
house (where it comes m Contact with a ^eck^J^^r, 
which operftes upon the main drive of t^e rope by 
changii^g the belt from the driving pulley on to, the 
8^^ pulley), the* waggon comes ati once to a •stands 
still, is immediately uploaded, and then sent baCk by 
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reversing ^fhe gear. Of course this system isyihly ap- 
plicable to mills constructed upon the most><jconomical 
principles Tor the saving of time and labour. The paper 
is now given out to the girls, who sort it mych in the 
uf ual way ; only, where thdre is no folding machine, 
each girl must finish her own paper —that is, she over- 
hauls it, folds it, places it down in front of the tier, and 
in some cases (that is, if the weight of the paper is not 
satisfactory) she must weigh every ream as it is finished, 
and report the result to the head finisher, who advises 
as to what shall be done. Notwithstanding all this 
routine, the girls make very good wages— in many cases 
much betVM* than our girls at home. There is very 
little tied paper sent out either from the Scandinavian 
or the Russian mills, for the reason that the former jis 
press-packed for shipment abroad, and the latter pressed 
for the Russian markets— many of the mills keeping 
hundreds of tons of paper in stock until the annual 
market at Nijni-Novgorod takes place, when the whole 
is sent off and sold there. 

Paper made on the Continent has, in the finishing 
department, to be clearly and distinctly marked “ Manu- 
factured in Norway,” or “ Manufactured in Sweden,” &c., 
as the case may be ; and I must say that the Scandinavian 
carries this out to the very letter. Foreign'* paper may 
be sold in the British market as of home manufacture, 
but, as far as I have seen, the fault is not the foreigner’s, 
for he Lvnestly carries out the Customs regulations. 


OaleDdering Department. 

in the calendering of paper upon the Continent and 
in ojir home naills there has been a very marked ad- 
vancement indeed, as not so many; years ago it 
considered almost impossible to calender a full width of 
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paper^ny 60 in. f>r 70 in.) satisfacjborily. of late 
years all tlr?> difficulties have been overcome ; and one 
of the largest paper-mill engineering houses in Edin- 
burgh is, ^ind has been, supplying the trade with super- 
calenders, whjch, for efficiency in working, the quantiiy 
of paper glazed, and the small percentage of broke, 
compare most favourably with any such machines made 
on the Continent. And, with the universal cry for more 
surface, the results with these machines are astonishing. 
It is a well-known fact that, finish paper on the paper 
machine as you like, the surface has always an inclina- 
tion to come back, and this is so to a greater degree 
when the surface has been imparted to the while 
in a very hot state. 



“ MILNE'S PATENT DAMPER.' 

BERTRAMS LIMITED, SOIEHHIB, EDINBURGH. 

This machine has buen specially designed to obviate 
defects in existing machines, and consists essecitially in 
carryirfg a regtilar and uniform qisantit^jj of ^pfifTer^in a 
fine wiietJoth to ap air blast, which project^tlre winter 
to the w^, to be damped in the finest possi6l^^fi*ay. 
'The advantages claimed (l)^The range rfft^ping 
power is very great, and can be regulated f|oiri?|>l«pst 
to a very large quantity, while in existing machines 
Ae range is very limited, and not easily reflated or 
uniform ail bver the web; (2) The damping ia 
'quite unifojM all over^the web, as, from the conStruc- 
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tion of the machine, it cannot be otherwise ; /(§) It is 
Easily and quickly regulated to give tls^ required 
amount of water, and when once set cannot be de- 
ranged ; (4) It can be applied to the web at any 
aEgle, and to both sides if necessary ; It is simple 
in construction, easily understood, and operated with- 
out difficulty. 

I have not the slightest hesitation in saying that, 
in producing a ])erfect super-calendered paper, the 
damping of the paper is the most important part of 
the operation, and ought therefoni to be properly and 
intelligently carried out. Taking the roll of paper 
coining ffom the papermaking machine, and containing 
the amount of heat it generally does (even although 
means are taken in an ordinary way to extract the 
electricity and heat before the paper is wound up on 
the roll), it is most advisable that the moisture should 
not be imparted to the paper until it is cooled. For 
such a purpose, I would advise that there should be 
at least one cooling cylinder, or preferably two, on the 
damping machine, constructed in a similar manner to 
damping-rolls, but having cold water inside. This 
would have the effect of cooling the paper, and, when 
the moisture was imparted to it, it wojild ,not be 
absorbed by the heat which otherwise would be in the 
paper. Little heat as the pap6r may contain before 
damping, when wound up into a solid roll it becomes 
i^greater^^nd ^the moisture is absorbed. I tim not 
acqjaaiittea with any better methodf of dampftig paper 
for fhe^super-calender than by a wll running in wat(S? 
for moisjE^fling the on® side, apd Annandale’s spray 
the bther. ^This spray-dampng is an admirable system, 
the inoistufe being so finely distributed ; ancl the perfect 
absence of dro*ps or unequally damped papey* renders 
it a nfachine whidh can be used wilh confidence, and 
which requires little attention when in opej^tion. To' 
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IMPROVED WEB-QLAZINQ CALENDER WITH 12 ROLLS. 

BERTRAMS LIMITED. 8CIENN18. FDINLURGH 

The super-calender is now built by our own engineers 
in various styles, but for stability I prefer the double- 
ja>^d bracket, having from eight to ten rolls, half of 
that number being of cotton. There are rolls of woollen 
paper ‘and brown and white linen paper, but^ Jihinl^ 
the raw cotton ^is the best. I recommefld th^dia- 
>Vieter of those for*^,sparto papers be larger than^i^en 
wood papers are used, as, the ^ higher Hoik i£flish re- 
quired, more moisture flas to be imparted tq the^ 

And as I ciJtisid^r that esparto papers arennore apt to* 
be injured in the bulk, therefore I would advise^ that 
m rolls be larger in diameter thaii for wdod •papers. 
Most of the Continental engineers construct theses calea- 



70 NOTES ON THE MANXJEACTUBB OP 

ders with^ automatic feed, which however ijj^in my 
©pinion, more a hindrance than a bene^L Super- 
calenders kre now brought to a high state of perfection, 
being fitted with numerous labour-saving ^pliances, 
svch as that for lifting up thfe roll of paper by a simple 
arrangement on the planing machine, and the reversing- 
motion system, which enables the man in charge to 
place the roll of paper about to be passed through the 
calender in any desired position to suit the draw. An 
eight-roll calender should have at least two steam-rolls, 
and, with a well-damped paper and high-pres5ure steam 
in these rolls, the most satisfactory results will be gained. 
Of course it is well understood that paper which has to 
be supei^calendered must be very carefully made. The 
web must be of as uniform a thickness all over as pos- 
sible. Thick edges will often destroy the glazing, or 
prevent a uniformly -glazed sheet. The deckle edge 
should also be carefully trimmed, to prevent projecting 
fibres from sticking to the rolls. 

Friction Calenders. 

A great many of our envelope papers are glazed by 
means of friction calenders, which are now being built 
combined with rolling calenders— that is, when fqction- 
glazing, three rolls are used for^the operation, th^jbwo 
cotton-rolls on the top of the friction-roll being jammed 
down sesAS to take up any deflection of the friction-rolL 
In^his.prbcesS, as also in the rolling, sati^fi^ctery results 
de^nd flpon the damping; and I, strongly advise that 
the paJJerJI^e damped a^cordin^ to the finish wanted. X 
h|vft jeen ^ery high surface ^ined when the water wiw 
almost forjning in small worms before th^ friction-roll,^ 
and, the friction-roll heated up as hot as possjj^le witih 
iigh-presiure steam. This seems to me to act mstaffogp, 
like H smoothing-iron on a w^-prepared shirt temtn 
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The ^#^er necessary in friction-glazing is ter^ great, 
and you .nay reckon that to frifition-glaze a web of 
paper, say about 60 in. wide, at least 50 ho/se-power is 
required. I recommend that the driving of the friction- 
roll be ^one -by belts, as i have seen, in the case oj a 
highly-glazed paper which had been moistened accord- 
ingly, and where the roll was driven with wheels, the 
pitch of the wheels show up on the surface of the paper. 
This, of course, is not of so much importance in common 
papers, but in high-class or envelope papers it is very 
objectioitkble. , 

As to the amount of slip, I consider that, for the 
average friction-glazed papers, this should J)e about 
to 1. The cotton-roll below the friction-roll should be 
made of the very best quality of raw cotton; and, 
whether the calender is used for friction or rolling, it is 
absolutely necessary that such cotton or paper rolls 
should be re-pressed three months at least after starting, 
the duration of the rolls being thus greatly increased, 
and a continuous uniform surface given to the paper 
when the rolls arc in good order. 

Hydraulic arrangements have been applied to these 
calenders, so as to keep the rolls separate one from the 
other while the calenders are not at work. These I con- 
sider very*good and necessary, as, after a mill has been 
cqgled down, the chilied rolls retain their coldness, and, 
when the mill re-starts, the warm atmosphere condenses 
on these coli rolls, runs round to the joint8,^d rusts 
and othorwi^i damages both the cotton ^nd^b^ •c^lleS 
,roll8. The arrangqpient for lifting them free*fronk1each 
other is very simple, and can be worked wiej^^hfi utmost 
ease by the attendant. 

I am awfa*e that calenders have been iAporled "into* 
this epuntry from Germany, which I deplore, as ^ I am 
that, for economy and efficiency, Scotch engi- 
t nefips mn nmdtice. and are nroducinar. suner-caKlenders 
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and frictidp-calenders which cannot he surpas^; and, 
from those which I' have seen and heard of made by 
them, littlii can be desired beyond their production. 

The German calender may at first sight appear very 
at,(ractive ; but when it coinds to the actual working, or 
to the production of a perfectly-glazed jiaper, it is quite 
a different affair. Their calenders are, in my opinion, of 
too light construction, having no solidity about them; 
consequently they soon get out of order, and come to 
be very costly in upkeep. 



IMPROVED FRfOTtON Ca.AZlNQ CALENDER. 
* BIN TRAMS UMrrCO, SCIENNCS. IDINBUROH. 
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Refiner in 


WORKING POSITION, 


PEARSON AND BERTRAI\|’S 
REFININP ENGINE. 

By the kuid permission of the Ellangowan Paper 
Company I was allowed to visit their works, and there 
saw the new refiner at full work. The machine is very 
compact, occupying little floor-space, and certainly having 
no expensive foundations. As the machine has been 
built with a view to efficiency of work and economy of 
power, we will hear more of it in the near future. What 
principally 
attracted my 
attention was 
the easy, cool, 
and steady 
working of 
the machine. 

There did not 
sefem to be 
any of the 
hard grind- 
ing of metal 
whiqji exists 
iiy;he conical 
engine. The 
engine .eemed 

tobebrufihitig ^ , 

.away without aiiy^ffort, and discharging a dear^-out* 
pulp, which I examined very carefulljk ^»c8uld not* 
find the slightest trace of kno*t or inequjj,lity of *ny 
kind ; and,* jud^ng from the paper beiiif^ ma&e from* 
thi^' '^§fined pulp, nothing could be desired which the 
It^hine did not* accomplish. Beii^g thorctuglvly satis- 
fied with the quality as well as the quantity of the work 
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produ(fed,rI now directed my attention to t^^'power 
Q.bsorbed. ^ The mUchine was passing a Continuous 
stream of\ refined pulp, sufiicient to keep any paper 
machine at full work, with a varying power of from 
28 to 30 horse. If this can be maintained, the machine, 

1 must say, has a great future before it‘, especially in 
mills where a considerable quantity of mechanical pulp 
is used, as the subdividing qualities of the machine are 
admirable, the fibres, upon close examination, being in 
such a finely-divided state. By that action which is 
peculiar to all refining engines, and which se^ms to be 
done by this machine in a most perfect manner, there is 
no maimiijg or cutting of the fibres, but a splitting or 
dividing process, which, while making the fibre suffi- 
ciently fine for the paper desired, does not interfere with 
its native strength or appearance when formed into a 
sheet. Upon examination of the strainers on the paper 
machine, there was a total absence of knots, hanks, or 
inequalities, or of any unrefined pulp : the whole mass 
seemed to have been operated upon in a most cleanly 
manner. This, I must say, is one of the valuable poin^ 
to be considered in the refining engine. It supplies the 
paper-machine strainers with a pulp which will pass a 
finer cut with ease, simply because there are none of the 
hanks and knots continually accumulating upon the 
plate surface, which is a natura] consequence of 
emptied to the paper machine direct from the beater, 
and which continually keeps choking up the .plates, 
^causiijg^Y^’^^i'^^s f'he thickness of the When 

the^ 4 )lat 0 s are rubbed, or the accumulations on thg^ 
plates disturbed, a mass of dirt escapes, which produces^ 
a eopsider^le quantity of dirt^ paper ; whereas, in the 
perfeefty r^ned pulp there is nothing to ohoke up the 
slits, and any dirt in the pulp is washed awaj^to the 
quxilia^ Strainer., 
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PAPER-MACHINE WIRE 

This being the most fragile and delicate part of the 
paper-machiiKi mountings* it is necessary to handle it 
with great care, as any damage it may get in the acf of 
putting it on the machine may materially aifect its life ; 
and, as a rule, if the wire does not last out its time, or 
produce a given quantity of paper, the manufacturer 
of the wire is taken to task for its inferior quality, when 
possibly the evil was beyond his control. 

I must certainly admit that wires ^are introduced into 
this country composed of differently -blended metals, 
which have an influence upon the longevity of the wire. 
If a wire is made of the very best metal and is of the 
l)est workmanship, it Avill give Inghly satisfactory results. 

I do not think it is right to value a wire according to 
the length of time it is on the machine. I am rather 
inclined to estimate its value having regard to the 
quantity of paper it will produce. This I am sure is 
thle most just method of valuation, both to the paper- 
maker and to the manufacturer of the wire. Of course 
a new wire could be put on a paper machine, and, 
owing to circumstances, might be on the machine for 
many Vefiks and produce very little paper — the wire 
iqgantSme deteriorating in value. Under these circum- 
stances (which are, however, of rare occurrence) the 
life and the production could not be taken as aj)asis. 

The qaan^ty of paper a first-class wirej^i^U^ptoducC 
is a matter which it is diflScult to determint, anj^ it is. 
very doubtful where the mean can be cam^jy;ed. 

With a view to m 3 r writing* on this subject ii> an 
intelligible* manlier, Messrs George Christie, Linfltedf- 
Glasgow (one of the largest firms of paper-machine wire 
^iinufacturers in Scotland), afforded me everj fecility 
to view their extensive works, and ascertain how it w.a8 
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possible that a wire could be termedi*imperfect^hen it 
Beached the paper ftianufacturer — that is, b/'iniperfect 
weaving, iV»perfcct wire-drawing, and damage in transit, 
as well as imperfect packing. All paper-machine wires 
a^jB examined before seaming, or, as the wire manufac- 
turer calls it, “ coupling.” If any flaw w discovered, 
that portion of the web of wirecloth is rejected, and 
laid aside to be sold as washer covers, &c. 

I am told that at one time in the history of the 
manufacture of a ])aper-machine wire — or rather in the 
drawing of the wire — much difficulty was experienced 
in getting the fine wire drawn perfectly round. This 
difficulty hjis of late years been removed by the wire 
being drawn through diamonds. The eflect of com- 
paratively flat-drawn wire was that the sharp edges cut 
one another, and, as a natural consequence, the wire 
broke out in holes much sooner than might have been 
expected. All this has been avoided; and now, in 
manufactories where the most modern plant has been 
adopted, and where only the best workmen are em- 
ployed, a machine wire can be turned out absolutely 
perfect in every respect. 

Still there are many fruitful sources of damage to 
which the wire is subject; and these are occupying the 
attention of the wire manufacturer, as far as ‘he can 
control the matter. Instead o^ the old systemr^of 
nailing-up the packing cases, not only the lids, but the 
sides and the bottoms, are now fastened by screws, 
"*rhi? IsfceKuinly a great improvement, as, rmsiy a wire 
has'^been/irretrievably damaged by a nail* taking tho, 
wrong ^diiw;!ti(rti and entering the wire — the motion in .. 
trrfnpit making such a hole Hhat the wire was in many 
cases unfit lo be put on the machine. Ag!dn, we have 
an e^il which is^even greater, and completely beyqnd the 
controUbf either the maker or the consumer : that SlU 
package containing one or more wires being dropped on 
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end. 'JSje effect df this is to Avrinkle the wijj3 of crease 
it in such k way that it will not live its time, and proves 
most unsatisfactory both to the paper manuflrcturer and 
the wirei^orker. In a lar^e mill where I acted as fore- 
man, I arranged that no wire cases should be taken ^ff 
the railway waggons until I had examined them ; and, 
if any damage was apjiarent, 1 only took delivery at 
the railway company’s risk. If this plan were adopted 
in all mills, there would be less cause of disjiute with 
regard to^the delivery of goods in perfect condition. 

I will now enter upon the* difficulties the papermaker 
has to contend with in the working of the wire. There 
are many diseases to which the wire is subject, and 
many cures for them. The wire manufacturer may, 
with the utmost confidence, send out a wire which he 
believes to be a perfect piece of workmanship; and 
yet, when the papermaker comes to handle it, he finds 
many difficulties. And, in explaining this, it will be 
better to start at the beginning, so that it may be in- 
telligible to all concerned. 

Therefore we ydll suppose that the old wire has been 
cut off the paper machine. First, put a man and a boy 
to remove the old jacket from the under couch-roll and 
put on ^ new one, then two men at the vacuum boxes, 
and 4wo men at the tube-rolls, leading-rolls, and the 
sa^-all. This division of labour facilitates matters, and 
much time is thus saved in changing a wire. I do not 
think *that imich cleaning should be done durlr^ the 
removal the vf^rious parts of the machfiiof^itihad 
-better be done in 4he building-up, as small pfij/acles 
of metal from the ma(;];iine-rooip floor dfte»*adhere to 
the rolls and the^ save-all, wTiich are best rewove(][ in^the 
building-up^ of the wire. In the action of 4)uilding-up, 
if J^h^s^-me division of labour is studied, a considerable 
amount of time Will be saved, which is all-imporlant in 
the present day. 
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We wil^ now suppose that the wh'e is huiyf on the 

under couch-roll, and the breast-roll and all tfie vacuum 

boxes, tulVi-rolls, leading- rolls, and save-alls are in 

position, and the wire practically ready to sta,^. Now 

rijn the wire for a few minutes without "the action of 

the guide, which will show you at once if the wire has 

any tendency to run to one side of the machine. If the 

wire has any decided inclination to do so, it at once 

indicates that there is something wrong. Some of the 

wire-rolls are not parallel or are otf the level. The 

inachineman will soon find this out and put it right. 

Now put the guide in motion and run the wire empty 

for a few minutes, and, if all is right, start up and get 

the paper on. It is a well-known fact that a wire 

will run steadier when the paper is on than when it h 

off. This can only be accounted for by the strong 

vacuum on the boxes, which (if all the wire-rolls are 

in right position) will have a steadying effect on the 

wire. It has often been noticed by the papermaker, 

that so long as the paper is on the wire it will guide 

very steadily; but when the wire is bare, it has a 

tendency in some cases to run to one side of the 

machine. The reason of this I was long in discovering, 

but I found it out at last. I had some cpnsi/ierable 

trouble with this in more than one wire, and had ‘tried* 

many experiments with them, alh of which were of<5io 

use, until upon examining the seam of the jvire I found 

^t to be^going fast on the back side — that is, th^ back 

sideiofSihe^am was | in. faster thai] the freirK I now 

thougjit tVat probably this had something' to do witk 

the wire rtenifig off wjien the ^paper was not op it. 1 

thdrefofe stwiightened the seam in the same way as you 

would straighten the seam of a felt. Affer that was 

done,! had no more trouble with the wire; an^ ^have 

made it»a rule ever since to keep all .my wires staiaiglit 

ip the** seam. Of course this must be . delicately 
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about, wire will not stand the usage a l^lt^is sub- 
jected to ih the straightening process. 

Another matter which has been a sourcjj^ of much 
trouble tq the papermaker is the wire filling-up at and 
behind the seam. This is li grievance which should ^e 
properly ventilated by papermakers who are troubled 
with it. The cause is assigned to a deposit from the 
pulp ; and this is perfectly correct. Some Avill say that if 
it is a deposit from the pulp, why does it not deposit all 
over the wire instead of in one particular part of it, and 
why are some wires absolutely free from such deposits ? 
Such questions one would naturally anticipate ; and the 
fact that some wires are free from such deposits to the 
end of their lives, confirms me in the idea which I have 
^rmed on the subject. 

To understand the whole matter, we must go back to 
the wireworker’s establishment, and see what he has to 
do with it. After a wire has been seamed it is stretched 
upon two beams of wood, the seam being brought upon 
the rounded edge of one of the beams, where it is beaten 
flat with a wooden mallet. This beating process is 
absolutely necessary with a view to. flatten the seam, 
which otherwise would cut the paper at the couch-roll. 
If this beating is not done by a thoroughly experienced 
person, it tfas a tendency to close up the seam, as well 
as^small portions of ihe wire immediately before and 
behind the seam. In fact, the seam may be almost 
completely closed, and the immediate front arfd^back 
only partially, so. Now, as long as pulp is^iiMtf ()pm- 
|)arative state of agitation there will be \;trv^4fl;tle 
deposit ; but when the ^ulp is well forward tne wire, 
and has practically ceased* to be in suspension^ thSre 
may be a deposit upon the wire, which, on tlje arrival of 
the’jgjjjg at the vacuum boxes, will be*drawn thrpugh 
"^dwu^ and pass*^ on with the backwater. * But when 
^ matter is deposited uimn the seam and immediately 
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before and behind it, it is retained— ^he meshfs of the 
wire being so closed up with the beating oi the seam 
that there no room for the particles to pass through, 
and, from their fibrous nature, they are refined, and 
tljpy rapidly close up the minute meshes, consequently 
showing up on the paper. 

Hence I am of opinion that the cause is defective 
beating of the seam, as two wires from the same maker, 
run on the same machine and making the same class of 
pa])er, will not show up alike — one filling-up at the 
seam, while the other remains clean until the end of 
its life, — ^which goes to prove to a certain extent that 
I am right,. Of course the theory which I have put 
forward is not absolute, but is feasible, and ought to 
bring the opinions of practical men to the front. ^ 

Again, we have often in our experience seen wires 
breaking out at the seam. This cannot be attributed 
to the maker of the wire, unh^ss he seams his wire with 
a defective metal, which I am sure no maker would do. 

I am informed that the fine wire which is used for 
seaming is of the very best quality and of extraordinary 
strength. If a wire goes at the scam, the cause is, as a 
rule, due to defective vacuum boxes. The seam being 
the most prominent part of the wire, it coines jn more 
violent contact with the vacuum boxes than any other 
part of the wire ; and if these boxes are in bad order 
(that is, waved on the surface), the effect is greater. 
To ge1^a vacuum, the machineman finds it necessary 
to.l^eJ^Hsai^ng'up the boxes in more close* cewtact with 
the ^v^re,^ which invariably results dn wearing out the* 
seam. Ofc*cotirse it js quite possible that the seam 
itSblf may be faulty, which* can be seen upon examina- 
tion at the ^nd of the wire. 

I qnce saw a‘ Russian machineman completely ^re a 
wive which^ I considered past all possibility of makmg 
papers In starting the machine he had what we call a 
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“lic^ lip” at thacoucher, and a lump of passed 
through Vtween the couchers, irfaking a large slack 
place in the wire. He at once stopped tljp machine, 
and made walls of pulp from front to back on the wire. 
The slacL part of the wfre being about three inches 
wide, he made the walls of pulp six inches from each 
side of the damage. He now poured dilute sulphuric 
acid on the wire between these walls of pulp. After a 
time he washed out the acid, and then held a bar of 
hot iron inside the wire, moving it from front to back 
until the Vire was thoroughly heated. He then tightened 
up the wire, and started off as if nothing had happened. 
It was the best and simplest cure I had ^v«r seen for 
such an accident. 

I have often remarked that wires generally come out 
Tn holes at the back of the machine first, which 1 can 
only account for by the fact that all accumulations of 
fine sand, clay, &c. which lie on the breast-apron and 
all over the breast of the machine, are, upon shutting 
down the machine, washed by the machineman to the 
back side, where they pass through the couchers, and 
often stick to the top coucher and frequently go round, 
thereby dama^ng the wire. It is surprising how small 
a particle of ;Band or metal will partially cut or fracture 
the sjiriface* of the meshes of the wire ; and the continual 
biding of the wire a« it passes round the various rolls 
soon cause§ it to break and come out in a hole. 

I have used a very good contrivance for the preven- 
tion of suclu — ^that is, I placed a docV)P«d)eli)iad^the 
^doctor proper and* down the back of the coiIbh-Mll to 
"^slightly under the centre. This doctor 'slotted 
holes in the end^ wherebyrit could be put, in cou^t 
with or taken off from the couch-roll at pleasure. ^ It 
* was only used in starting and in stopping the machine. 
•Thft'iwtor requi^ a strong stream of walfer winning 
over it from front to back, to wash away anything 
. dflUAmtAd hnon it bv*the COUcl^rolL. 
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CONCLUSION. 

theories, arguments, arid practical experience may 
not be in unison with the ideas and experience of many 
of my fellow-workmen, whose lines have been cast in 
different, and possibly more pleasant, places than mine 
have been. At all events, I must say that they are the 
outcome of ray own experience and my own observa- 
tion, both in my own country and amongst 'strangers. 
I could write much of what 1 have heard as to how 
business was carried on outside of where I have actually 
been employed, but such information would not bo 
reliable, and it would possibly be considered as interfer- 
ing with the affairs of other people, with whom I have 
nothing to do. 

I have been as careful as possible to avoid giving 
offence to any one, either by referring to their private 
affaii's or in exposing in any way that which is of a 
confidential nature; and, if anything I have written 
can be construed into ^ving offence, I am at least 
innocent of such intention, and hope that these Notes 
will be looked upon in such a light. 



ADYERTISEMEKTS. 



ADVERTISEMENTS. 


ii 


BERTRAMS LIMITED 

(Successors to GEO. & WM^ BERTRAM, s^ubiuW issi) 

ENGINEER^, 

St. Kathepiite’s Ufopks, Sciennes, 

EDINBURGH. 


HIGHEST AWARDS FOR 

IMPROVEMENTS IN PAPER-MAKING MACHINERY^ 
GOLD AND SILVER MEDALS. 



EDINBURGH 1890. 


Makers of all classes of Machinery *of the Newest and Mist 
Improved Construction for the Manufacture of 
^the various grades of Paper. * 


.Our Paper-making Machines 

ARE AT W0R& TqjSOUQHOlIT THE WORLD, AND ARE EQUAL TO A* 

PRODUCTION OF ABOUT 

• * 

800,000 Tons of Pi^er annually. 
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•SPECIALITIES. 

SUPERIOR 

Chilled Rolls 

For CALENDERS, PRESS and SHOOTHINO ROLLS. 

JLBOUT aooo ROI.1.S A.T WORK. 

PATENT DECKLE for WIRE FRAMES 

(ARCHIBALD t PDRDIE’S). 

ABOUT 60 AT WORK. • * 

STEAM ENGINES OF ALL CLASSES, 

High-Pressure, Condensing, or Compound, up to any 
Indicated Horse Power. 

ABOUT 600 AT WORK. 

IMPROVED 

PAPER-MAKING MACHINES. 

ABOUT 140 AT WORK. 

PATENT FLAT STRAINERS, 

ABOUT 320 AT WORK. 

SPECIAL STRAINER PUTES. 

WANY THOUSANDS AT WORK, , 

ANGLE & SQUARE PAPER" CUJl^ 

ABdUT 260 AT WORI^. 

BERTRAMS LIMITED, Engineers; 

St Katherine’s Works, ^ Scienoes, 

EDINBURGH. 
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Ilf. a TlYliOR & to., 

83 Queen Victoria Street, 


>kND AT 

MANCHESTER. 


-McLONDON, E.C. 




Sole Agents for the U. K. for the Celebrated 

mflriDEii 

PATENT AUTOMATIC 


Rotary Strainer 

Simple in Construction, 

Does thoroughly Clean Work, 

Requires no attention, .w%ad 

■ ■- < 1 , 

, Very, Moderate in Price. 


1100 vn at present In use on the Consent, in Bii{|land,<« 
. and./cdb9ewhere, all giving the greatest satisfiustion. 
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W. G. TAYLOR & GO., 

83* Queen 'Victoria Street, , 

LONDON, E.C., 

AND AT MANCHESTER, 

SUPPLY AT LOWEST MARKET PRICES 
ALL DESCRIPTIONS OF 

Raw Materials for Paper-making. 

ESPARTO, 

WOOD PULPS, 
CHEMICALS, 
COLOURS, 
SIZINGS 
LOAyiNG^^ 

Samples and Quotations on application.’' 
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Gen^Pat IWachin^py 


Steam Engines, 

Turbine Wheels, 

Main Gearing, 

Rope Driving, 

Belt Driving, 

Machine Moulded Wheels 

With Plain or Helical Teeth; 

* Also 

Complete Installations of Shafting, Pulleys, do. 

..... FOR 

Electric Lighting, 

Flour Mills, 

India-Rubber Mills, 

Linoleum Factories, 
Breweries, Distilleries, &c., &c. 


For the LINOLEUM TRADE. 

Mixing Mills, Calenders, 
Disintegrators, and other Machines. 

iJERTRRIws mfifTE© 

ENQIISTEERS, 

Si .Katlierine’s Works, Sciennes 
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Neui Patents 


-pAPER-MAk ERS or OTHERS having brought put N&W 
~ INVENTIONS which present some decided advantage 
in PAPER-MILL WORK, will always find us ready to 
make an arrangement for pushing the Sale of such among 
our CLIENTS ALL OVER THE WORLD, under Royalty 
to the Patentee as usual. 


Valuations: 

0 

TT IS A SPECIAL FEATURE OF OUR BUSINESS to 
^ VALUE PAPER-MILLS, including their 

Water Rights, Buildings, and 
all Appurtenances, 

for the purpose of Selling or Purchasing Mills, Partner- 
ships, 

Th'ese we have done largely both at Home and 
Al^oad, and we are^ prepared to Valine and 
Roi>ox*t upon Mills in anjr part of 
tlie.Wojfld. 


Bertrams .Lim-ited- 

Sir Kathcriiie’s Works, 'Soiennes, 
EDINBURGH. 




vnatermarltd nnt> flDonodrama a ‘Speciality. 

i € 

• ^irA^lass Workmanship. Mpderafi^'rices. 

* 

Lafiyj^ew W^ire Works, GLASGOW, 

I AND 

.130. Fleet Street, LONDON, EX3.^. 

Telfcgraphic Address: “LADYWELL, GLASGOW.” 
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BBlIABLISHaD 1866. 

GEORGE CHRISTIE, UNITED. 

MANUFACTURERS OF 

PAPER MACniHE WIRES. 

MACHINE WIRES . * .* 

OP OUR 

SPECIAL RUBY METAL 

Ixba itioqg Sable ffaip fires, 

I Tinned and Untinned— Specially Seamed. 

CtUn&cc Covers. TOasbet TOire. 
FINE 'CLOTHS to No. 200 Mesh. 

Large St&ch always on hand. 

Fine te aid Copper WEiTINC W, aJl'Suea. 
• • 

Uadyuiell 'CGlife CUopks, 

GLASGOW, ScotlaJid. 

Telegraphic Address : “CADY WELL, GLASGOW*” 
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PAPBR-MAKING MACHINES 

FOR WOOD-PULPS AMD OTHER FIBRES. 


Tvkse we have made a speciality of, from the Strainers to the Reel, 
fitted with New System of Bnickets for Couch and Press Rolls, Felt 
Drying Cylinders, Cone (a(*aring for the vaiions parts of Machine, and 
also for altering the speed in place of Change Wheels. 

Some of the Finest Machines in Scandinavia 

are of our construction, and we have received from the users the most 
siitisfactory references as to tlnur working. 

PULP-DRYING MACHINES. 

We make, a speciality of Pul|)-Di‘ying Machines for Drying any 
quantity of Pulp, combined with Strainers, Impi-oved Press Rolls, and 
Cutting AiTangements, for which we can giv(^ (jxcellent references. 

A 

FRICTION & WEB-GLAZING CALENDERS. 

These Calenders are constructed by us for any width and for any 
number of Rolls, combined with Friction arrangements, so that the 
Calender can friction-glaze or iiupai*t the finish to the Paper by rolling. 

These Calenders arc? fitted with Hydraulic arrangement, for 
keeping the Rolls clear of each other when not at work, and they are 
also fitted with labour-saving appliances. 

We also build Calenders specially for Friction-Glazing purposes, 
and combined Cooling and Dmiqung Machines on the most improved 
principles. 

EDGE-RUNNERS OR KOLLERGANGS. 

Various sizes of Kollergangs, with ilat or angle Surface Sffmes, 
are made by us, 

VARIOUS FIBRES. 

• -cWe^'a'i'e jii^pared to give the best advice on theTimversion of any 
FibAonto Paper, and at all times to give th^ closest'attention to new 
ideas cbAkig^from^any source whatever. 

BERTRAMS LIMITED, Engineers, 

' St.. Katherine's Works, Soiennes,*'- 

EDINBURGk. 
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PEIA-RSON and BERTRAM’S 

RRGIRIB. 

Constructed on most modern and improved principles. 

Takes less indicated horse-power than any other. 

Occupies smaller space. 

Bars wear longer, and can be replaced in twelve hours. 

No heating of bearings which are outside of the Refiner. 

Pulp produced is much cleanea than by ordinary Beater. 
One-Third to One-Half fewer Beaters are employed. 
Appearance and strength of Paper is improved. 

D. N. BERTRAM’S 

PATENT SIMPLEX FLAT STRAINERS. 

Specially suited for Wood-Pulp Papers. 

Ensures the whole Surface (6 ft. by 2 ft. 6 in.) to be efllcient. 
No Refuse Pulp remains on any part of the plates. 

One Strainer Is keeping a large Machine going producing over 
40 Tons per week of Fine Printings. 

D. N. BERTRAM’S 

PATENT REELING MACHINE. 

Vertical or Horizonal Systems. 

This Iffackine Reels and Silts various classes of Paper, from 
thin Bag Paper to heavy White and Brown Paper. 

WThe Deckle Edges are j3ut off the web before being wound up, 
and as the web is being wound up it is cut into widths. 
This Machine has an Automatic arrangement for applying the 
* Slitting* Knives with any desired amount of contQict, which 
w^l be retained until the whole web i» finished. 


All particulars of above Machine to be^had froji* the 
Sole Makeifc of^theseP Machines 

BERTRAMS LIMITED, Engineers,- 

St. Katherine’s Works, Sciennes, 

fiDINBURCft. 
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i. S. TflYliOK &'G0., 

83 Queen Victoria Street, 
i«a»oh7stee. -HU LONDON, B.O. 

t 

J^geiits fo^ all kinds of 

Wood Pulps, 

SODA, 

SULPHATE, 

SULPHITE, 

DRY rtNE, 



MOlSTrPINE. 

Shi|j>ment to any Port in thd U.K. 

t .********» .!«. 

'‘samples and QUOTATibNS ON APPLICATION. 
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THE BEST* BELTS PGR PfAPEB 
AND PULP MILLS 

ARE THE 






ADVANTAGES: 

1. They work in water, steam, heat, or acid 

vapours. » ’ 

2. They are unequalled in grip, strength, and 
* durability. 

3. They run absolutely true and steady. 

4. They stretch less than any other Belt. 

5. They do more work than double leather, 

, though costing less than single strapping. 
# # # 

an oil) Illoer 

“ I have used these Belts for the last twenty-five years, and find 
them to be<tho correct Belts for Paper Mills, as they work WOt OP 
firy. They last five to eight years on our Rag Engines, and give us 
aoilrouble. We formerly i^sed Rubber Ply Belting, but found the 
Lancashire ” Belt, at about half the cost, a much letter lasting Belt. 
We know there ^re many imitations of your excellent Belting, but we 
are weirsatisfied, and will use no other than yours, as it doeV its duty^ 
so well, both onJRag Engines and Paper Machines, 

Beware of Imitations. The SOLE MAKERS are the 

BaDcashiro Hatent ‘Selifn^ & Kose.Cin,. 

New Bridge Street, HANCHEsItR. 

.^/‘ew ULusbrated Cckcdogue on appUoaMvn. 
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II Supplied to Clients, Free of Cost, by 

BERTRAMS LIMITED 

En^ineeps, 

St. Katherine’s Works, Sciennes, EDINBURGH. 

Paper-Mill Machinery Catalogue, 

Witli Large lllustraiions from Pliotograplis and Drawings. 

Steam Engine Catalogue, 

Includirfg Steam Boilers and Mill Clearing, with Illustrations 
from Photographs and Drawings. 

Paper Testing, 

Tu the German Government Laboratory at Charlottenburg, 
including reduced Illustrations of Paper-Mill Machinery. 

Photographs of the Scottish Capital, 

With Descriptions of the City, Ancient and Modern. 

Souvenir of Paper-Mills, 

With Illustrations of many of the most impoHant Homo and 
Foreign Mills. 

Specimen Book, 

Containing Samples of various classes of Ordinary and Special 
Papers. * ^ ' 

The “Practical Engineer’s” Pocket Book and Diary, 

With useful Tables and Memoranda for Engineers of all kinds 
(jf Mills. 

Whee'Ljapd Pulley Catalogue, ^ • 

With Weights of Castings in all si:^8, and -full Engineering 
. ^i^Tibles for reference. 

r * 

directory of Paper-Makers of GFeat Britain and Ireland. 

POCKET EDITION. 


Any Client not supplied with one of the foregoing^ Boffks wilk 
reoeiue one on mahing^pplioation by post. 



ASVBRTIseMSMTS. 


REPAIRS AND ALTERATiaiS. 


W E €ive the closest ^possible attention to urgent 
Repaf^s and special Alterations, so as to redi^ce 
the time of stoppages at Mills and make the most of 
existing Machinery and other Fittings. 

A LARGE Staff of Experienced Workmen 
UND Draughtsmen is available for attention to the 
toregoing classes of work, and in all cases personal 
jupervisicti is given, so as to meet the views and re- 
juirements of our clients. • 

Customers* Maehinery Insured against Fire whilst in our Premises. 


RE-SURFACING OLD ROLLS. 

« 

CHilled Calender Rolls, 

Cbllled Smootbin^ Rolls, 

Hard Ovalned Rolls, 

Rvass Rolls, 

Indiavubbev Rolls, 
Cotton Rolls, 

Papex> Rolls, &o. 

Our ‘Plant for re-surfacing the foregoing classes 
oti^Rolls is of the MOST extensive and accurate 

DESCRIPTION. 

It js cons^ntly in full employment, and, most of the 
year is working overtime, very frequenyy double^ shift,, 
which is I>erhaps the best evidence vpe can ga^VE 
of* the succe^ of oitr work in this direction. 

BERTRAMS LIMITEI), Engineers,. 

STt,KATHERIHE-S W0BKS,'SCIEN9Ef, 
E!£»XNSUItGiH. 
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■FElHS FOR PAPFR-MAKFRS. 



FELT-MAKERS, 

@ur)i, iiancastiii*e.. 


MAKERS OF ALL KINDS OF 

♦FELTS* 

For PAPER-MAKERS. 


Patent Cotton Di<y .Felt 

with Improved. Seam. 


W.ET AND PRESS FELTS 
Akt last-Fuiming' Machines Making^ News teom Wood Pulp. 

cou*ch-roll covers, &c. 

Telegrams - - - "feENYO^i, BURY." 


ADVERTISEMIENTS. 


xvii 


Awarded Seven Gold Medals at International Exhibitions 
for Excellence of Manufacture. 

Thornton & Co., 

patentees, TKHaterproofers, 

— AND — 

JnMas'lRubber ^IDanufacturers, 

’ EbINBMGE, &LASG0W, 
BEADFOED, LEEDS, LOEDOE, & -BELFAST. 


INDIA-RUBBER BELTING, 

* Superior quality of the most approved construct^n. 

DECKLE STRAPS, 

A product of reliable manufacture. 

STRAINER BELLOWS, 

For Revolving and Flat Strainers. 

VAL.V€S, 

For Marine^nd Land Engines. 

Delivecy Hose), Suction Hose, Steam Hose, Sheet Subber, 
Paobing, Washers, &c. 


TsoitnsTTpjsr &-/cp 

3tU>ia.«‘Rttl)&cr f©anufacturcr|, 

Exnoft Warehouse : } 2 EanorerSM SBINBMH. 


r 


Price-Lists' and Pyrenees on appiication. 
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^ 

Our PLATES are made of a SPECIAL MIXTURE, 
which win withstand the effecti^ of OhemicaJa, and &EOLOSE 
OFTENEB than any other, as has been testified by many 
Papeivmakers usingr them. ' 

PUIOES. 

Class B . | in. thick on body, edges ^ in. deep, 3d. b(j[. in. 



B2 

s 

• TB It 

19 

1, H It 

M 34d. 

It 

C 

• 1 It 


It f or l „ 

» 4d. 

It 


• All 

99 

It ^ or 1 „ 

,, 44d. 

It 

D . 

. ^1, 

99 

II 1 11 

,, 6d. 


Subject to Bisoount, which may be ascertained on application, according to Class, 
se, and Quantity required. • , 

We have many other Patterns of Plates to suit SiJecial Strainers. 

Sample Pieces of Plates supplied, showing the various Numbers of Cuts. 


USUAL SECTIONS OF STRAINER PLATES. Fvll Ske, 



Class B, Obdinary Skction. Class B2, Ordinary SECTiON. 



0, 1'*' Margin yob Patent Flat Strainbiw. Ci-abs C2, Ordinary Sectio^ 

0, J" Margin kob Jog Strainers. t 



Class O, Oroinarv Siction. «' 

» _ _ ** 

BEBTRMS LIMITED," Engineers, 

SL Katherine’s Works, ^ciennes. EDINBURGH. 





ADVERTISEMENTS. 


xix 


SE1^TJ^A|WS LHWr?E£) 

ENGINEERS, 

St. Keitherine’s 'Works, Sciennes. 

^DIKBUROH. 


Makers of all classes of Machinery 

OF THE NEWEST AND MOST IMPROVED CONSTRUCTION 
FOR THE MANUFACTURE OF THE VARIOUS 
GRADES OF PAPER. 



DurjAgHhe past few years we have supplied an exceptionally 
large numW of New Paper-making Machines^ with all Modem Im- 
^novements, for Mills at^ome and Abroad, to which we shall be 
pleased to give special reierences to intending purchasers. 


•TO JfUYERS OF PAPER-MAKINQ MAVHIRERY.. 

' We can gife a List/»pf Millowners to whom we haveiiSuppJeiS our« 
Machines during the past 70 years in different^ CountrieE^ per abpjr^ 
Map. 

Is pdnced 12 Large FapsMMking MaoliJiisB in one Taar4l89Q. 

This fact speaks for itse^. 

INOTBOnON OF pUB VSjpSKB by Cifetomew invit^ at all tinAa, 
giving us a few days not^, that Principals may be at hcgne. 


ADVERTISEMENTS. 


GHR CHRISTOPHERSEN, 

CHRISTIANIA, 

Mairafaetarer and &port@f 

OF ALL KINDS OF 


Ehemical and lechaniGal 

WOOD PULPS 


* * JSrancb ©ffifcea: * * 

CHR. CHRISTOPHEBSEN’S FILIAL, 

a-OTECE3SrBTJ3Ba-. 

CHR. CHRISTOPHERSEN & CO., 

i 

39 Lombard Street, 

LOljTIDdliT, B.O. 


?5?3cnf0* far. Scotian^ * *, * 

Messrs ANDREWS & CO., 

9 South St Andrew Streetj^ 

EID3^ETBTTRa-S 
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^LP& 
V?. Grant & Co., 

17 BALTIC STBBBT, 

-McLEITH^^* 

agents for tbc Best flDaftero. 

» 

SULPHITE, PINE, 

SULPHATE, ASPEN. 

Third Edition, Revised and Enlarged, 

OP 

THE PBACTICAL PAPEBMAKEB: 

R GojTiplete Guide 

TO THE 

MAW^PACTURE OP PAPE^V 
B;7 JAME^ DUNBAR. 

Leith: MACiIeNZIf) & STORRIE, 35 SH<)RE. 
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